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FOREWORD

This report represents the results of an effort to develop higher thermo-
dynamic and propulsive efficiencies in the Energy Efficient Engine without
sacrificing community noise concerns. The work was performed by the General
Electric Company for the National Aeronautics and Space Administration, Lewis
Research Center, under Contract NAS3-20643. Mr. R. D. Hager is the NASA Project
Manager, and Mr. A. F. Schexnayder is the General Electric Manager. This report
was prepared by Mr. S. P. Lavin and Dr. P. Y. Ho of the General Electric
Company, Evendale, Ohio.
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1.0 SUMMARY

Higher thermodynamic and propulsive efficiencies for commercial turbo-
fan aircraft engines were developed and demonstrated in the Energy Efficient
Engine Program (E3). without sacrificing community noise concerns. This was
accomplished by component acoustic development, testing, and analysis; design
integration of recent acoustic technology advancements; and was finally demon-
strated statically in an integrated component test (Integrated Core and Low

Spool).

Component testing was concerned with two major studies. The first was
an investigation into the effects of blade/vane ratio with respect to fan
generated noise. The second was an investigation into the effects of forced
mixer exhaust nozzle configuration. As a result of the fan blade/vane ratio
study, it was demonstrated that a cut-on blade/vane ratio fan with large spac-
ing (s/c = 2.3) is as quiet as a cut-off blade/vane ratio configuration with
tighter spacing (s/c = 1.27). The conclusions of the mixer test investiga-
tions are that for subsonic velocities, separate flow nozzles are the noisi-

est, conic nozzles are the quietest, with the forced mixer nozzles in between.

Recent acoustic technology advancements which were incorporated into
the 33 design included the utilization of Kevlar and Astroquartz mat mate-
rial as a bulk absorber acoustic suppression material, and the selection of
turbine vane/blade ratios so that the blade passing frequency tones are

cut-off.

Projecting the statically demonstrated Integrated Core and Low Spool
levels to flight, an average growth margin of 3.7 EPNdB is observed relative
to FAR 36 Stage 3 at approach, 4.5 EPNdB at full power takeoff, and 7.2 EPNdB

at the sideline conditions.



2.0 PROGRAM DESCRIPTION

The overall objective of the Energy Efficient Engine (Es) program was
to develop, evaluate and demonstrate the technology base for achieving higher
thermodynamic and propulsive efficiencies in future commercial turbofan en-
gines. This overall objective was achieved through a program involving the
development of components and their technologies, integration of components in
a core and a core/low spool test system, and evaluation of the integrated sys-

tem performance.

2.1 PROGRAM NOISE GOALS

The noise program goal was to ensure that the Flight Propulsion System
(FPS) meets FAR Part 36 (as amended July 1978) with provisions for engine

growth corresponding to future engine applications.

2.2 PLAN TO ASSURE MEETING NOISE GOALS

The plan to ensure meeting noise goals required active integration with
component designers, development of advanced technologies, and demonstration
of principles with component and system testing. The work structure to

facilitate this plan was broken down into four task areas:

System Acoustic Prediction,

Vane Frame Testing,

Mixer Testing, and

Integrated Core/Low Spool (ICLS) Testing.



3.0 FAN SCALE MODEL TEST

A scaled model fan vane-frame test program was conducted in 1978. The
primary objective of the test was to evaluate the impact on forward radiated
fan noise of a non-cutoff (i.e., all tones are acoustically propagating)
vane-frame design (V/B ratio = 1.09) and compare the results to a conventional
cut-off design (V/B ratio = 1.95).

3.1 TEST FACILITIES

The test series was conducted in the fan noise anechoic chamber at the
General Electric Corporate Research and Development Center in Schenectady,
New York. The interior free space of the chamber is approximately 10.7 meters
(35 feet) wide, 7.6 meters (25 feet) long, and 3.1 meters (10 feet) high
(Reference Figure III.1.1). The air entering the chamber is drawn through the
porous walls between 0.71 meter (28 inch) polyurethane foam wedges. The dis-
charge air of the fan was ducted out of the building through an acoustically

treated exhaust stack and a downstream discharge valve.

Acoustic measurements were made using an array of twelve 0.635 cm (0.25
in.) diameter microphones (B&K Type 4135) located on a 5.2 meter (17 feet)
radius arc, centered one rotor diameter (approximately 0.5 meter) upstream of
the rotor front face. The microphones were arranged on a grazing incidence at
10° intervals from 0° to 110° relative to the fan inlet centerline. Micro-

phone signals were recorded on a Sangamo Sabre IV 28 track FM recorder.

A 2,500 horsepower motor-gear system was used to drive the fan. The
model fan rig used for the test was the NASA 0.508 meter (20 inch) diameter
transonic fan, designated as Rotor 11. The centerline of the fan was posi-
tioned 1.27 meters (4.2 feet) above the tip of the foam wedge on the floor.
Detailed aerodynamic performance was reported by Kovich et al. (Reference 1).
The original set of fan stators (48 vanes) was modified to simulate the ICLS
engine (at that time) fan rotor - outlet guide vane (OGV) spacing (Reference
Figure III.1.2). This fan has a maximum rated tip speed of 427 meter/sec

(1,400 ft/sec) and a pressure ratio of 1.57. Fan speed and stage pressure
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ratio can be actively varied, with the stage pressure ratio controlled by the
setting of a discharge valve downstream. The pertinent fan style design

parameters for Rotor 11 as modified for this test are shown in Table III.1.1.
3.2 TEST PROCEDURE

A total of six configurations were tested during the fan scale model
program (Reference Table III.2.1).1 During the test program, it was dis-
covered that a feltmetal strip in front of the fan rotor, intended to be used
as an intake suction surface decreasing the boundary layer thickness, actually
acted as a triggering device for boundary layer turbulence as well as a sup-

pressor for high frequencies.

Each configuration had a total of 14 fan operating points (Reference
Table III.2.2). The corresponding fan pressure ratio associated with the dif-
ferent discharge valve (DV) settings can be seen from the fan performance map
shown in Figure III.2.1. The specific speed points tested were selected so as
to be consistent with previous data taken with the facility. The discharge
valve setting of 1.27 represented the fan being operated at or near the de-

signed operating line defined in Reference 2.
3.3 TEST RESULTS

Detailed comparisons and discussions of the validity of the test data
measured with the feltmetal strip in the inlet are given in Reference 3. The
following sections highlight the results reported in this reference.

3.3.1 VANE/BLADE RATIO EFFECTS

The primary objective of the scale model test was to evaluate the

impact for forward radiated fan noise of a non-cutoff vane-frame design

lConfiguration numbers assigned to the different configurations are arbitrary
and do not imply that a total of ten configurations were tested.



TABLE III.1.1

ROTOR 11 TEST FAN STAGE DESIGN CHARACTERISTICS

E3 Baseline

Rotor Inlet Tip Diameter 0.504m (19.84 in) -
Pressure Ratio 1.574 -
Rotor Blade Number 44 -
Stator Vane Number 48 86

Vane/Blade Ratio 1.09 1.95
Inlet Guide Vanes None -
Rotor Inlet Hub/Tip Radius Ratio 0.50 -
Rotor-Stator Tip Spacing 2.3 Rotor Chords 1.27

Rotor Rotative Speed

Rotor Tip Speed

Rotor Tip Inlet Relative Mach No.

Rotor Chord (Midspan)
Stator Chord (Midspan)
Rotor Aspect Ratio

Stator Aspect Ratio

Rotor Tip Solidity

Stator Tip Solidity
Corrected Inlet Weight Flow

Adiabatic Efficiency

16100 RPM

424 .9m/sec (1394 ft/sec)
1.394

4.62cm (1.817 in)
4.05cm (1.596 in)

2.5

2.3

1.298

1.270

29.5 Kg/sec (65 lb/sec)

85.5% (80.9% Measured)

2.54cm (1.00

in)




TABLE III.2.1

DESCRIPTION OF E3 CONFIGURATIONS TESTED

CONFIGURATION TCS# INNER FLOWPATH INNERFLOW

NO. FELTMETAL STRIP TREATED INLET PATH SUCTION
3 No Yes No No

4,9* Yes Yes No No

S No Yes Yes No

6 Yes Yes Yes No

7,8** Yes No No No

10 Yes Yes No Yes

NOTES: * Configuration No. 9 is repeat of Configuration No. 4

kX

Configuration No. 8 is repeat of Configuration No. 7

TCS is an inflow cleanup device, commonly referred to
as Turbulence Control Screen



TABLE I1I.2.2

TEST MATRIX FOR EACH CONFIGURATION

- WY 1T T L R . L ]

% FAN SPEED(1)

DISCHARGE VALVE (DV) 54 60 69 74 80 86 100
SETTING

0.0 X X X X X X X

1.27 X X X X X X X

(1) NOTE: Each Condition Repeated Except 60, 74, 80 and 100% Speed with
0.0 DV. 100% = 1,400 ft/sec Tip Speed



1.6 T -
Discharge Vale
Sotting
1.27
1.5
1.4
Fan
Pressure 1.3
Ratio
1.2
Percent Corrected Fan Speed
1.1
1.0
30 35 0 &5 50 55 60 65

10

Figure III.2.1

Corrected Weight Flov , Lbs./sec.

Fan Performance from E3 Scale Model Fan Test




(Vane/Blade ratio = 1.09), with and without a Turbulence Control Screen (TCS),
when compared to a conventional cut-off design (V/B ratio = 1.95) run under
the same conditions. The latter is defined as the Baseline configuration on
Table III.1.1. It was the Rotor 11 base design reported in Reference 1.
Comparisons of the blade passing frequency (BPF) one-third octave tone level
directivity (Figures III.3.1 to III.3.3) shows that the scaled model 33 vane
frame configuration is slightly less than the baseline cut-off configuration
which was previously tested by General Electric under a commercial engine
program when a TCS was used. This is believed to be caused by larger
vane/blade spacing for the E3 configuration than the cut-off vane/blade

ratio commercial engine configuration. Without a TCS, there is little or no
difference between the configurations due to high rotor-turbulence interaction

noise controlling the tone levels (Figures III.3.4 to 111.3.9).
3.3.2 INFLOW TURBULENCE CONTROL SCREEN EFFECTS

The second objective of the scaled model test was to evaluate the im-
pact on forward radiated fan noise of reducing the inflow turbulence to that
of flight conditions. This effect, often referred to as flight clean-up, pri-
marily affects only the tone levels and not broadband noise. Figures III.3.10
to III.3.12 show the BPF tone level directivites at three fan speeds for the
hardwall inlet configuration, with and without a TCS, for the simulated E3
vane-frame configuration. There appears to be a large change in clean-up
effect between 60% and 74% speed. MHowever, analysis of the spectra indicates
that the 60% speed point has no discernable BPF tone on a one—-third octave
basis, either with or without a TCS. At 74% speed, the tone is much more pro-
nounced for the case without TCS, and, consequently, the reduction is much

greater when the TCS is in place (Figures III.3.13 to III.3.15).
3.3.3 INLET TREATMENT EVALUATION

The scale model tests were also used to evaluate inlet treatment ef-
fectiveness. The inlet treatment panels were 0.965 cm (0.38 inch) thick
filled with DuPont Kevlar material to act as a bulk absorber. The treatment
length was selected to give similar treatment length normalized by diameter
(L/D) as the ICLS (L/D = 0.51).
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Figures I11.3.16 to III.3.18 show the PNL directivities obtained from
the scale model test without TCS, treated and untreated, scaled up to E3
ICLS size. This data indicates that forward of 40° the treatment benefit was
small. Inspection of the spectra near the inlet axis indicates the treatment
had little effect at any frequency, resulting in the small PNL reductionms.
The probable reason for this is that the treatment is ineffective at suppress-
ing the low order modes which tend to peak in amplitude at these shallow

angles.

Figures II1.3.19 to 1II.3.21 show the treated and untreated PNL direc-
tivities obtained from the scale model (with a TCS) scaled up to ICLS size.
The figures suggest that treatment evaluation without a TCS tends to be

slightly more optimistic as compared to evaluation with a TCS.
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4.0 MIXER TEST

In support of the forced mixed flow exhaust system design, acoustic and
flow field survey measurements were made on several scale model exhaust sys-
tems. The primary objective of these tests was to provide experimental evalu-
ation of the noise reduction potential of high bypass mixer nozzle exhaust

systems relative to conventional separate flow nozzles.

4.1 TEST FACILITIES

All mixer acoustic testing was performed at the General Electric Jet
Noise Anechoic Chamber located at Evendale, Ohio (shown schematically in Fig-
ure IV.1). The chamber is a cylindrical building 21.95 meters (72 ft) high
and 13.1 meters (43 ft) in diameter. The chamber's inner surfaces are lined
with anechoic wedges made of Owens Fiberglass "Intermediate Service Board."
The installation is designed to meet a low frequency cut-off requirement of

below 220 Hz and a 0.99 absorption coefficient above 220 Hz.

This facility was certified for acoustic measurements under Task 1 of
the DOT/FAA High Velocity Jet Noise Source Location and Reduction Program
(Reference 4).

4.1.1 ACOUSTIC INSTRUMENTATION

Acoustic measurements were made every 10° in a polar angle measured
from the nozzle inlet centerline, from 40° to 160°. The microphones (Bruel &
Kjaer 0.64 cm (0.25 in) diameter, Model 4135) were placed at various distances
from the center of the nozzle exhaust plane along the chamber walls. All
microphone data were corrected to a constant 12.2 meters (40 feet) arc dis-
tance and to a standard day of 25°C, 70% relative humidity using the methods

developed by Shields and Bass, as discussed in Reference 5.

As previously described, all testing was conducted with B&K 4135 mi-
crophones. In order to obtain the best frequency response, the microphone

grid caps were removed. The microphone signals were preamplified through a
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transistorized cathode follower, B&K type 2619, powered by a B&K type 2801
power supply to increase the signal strength over the inherent noise floor of
the cabling. The signal was further amplified by a line driver, adding 10 dB
gain to the signal, as well as adding an additional 3 dB at 40 KHz and 6 dB at
80 KHz "pre-emphasis,™ increasing the ability to measure low amplitude, high

frequency data.

The tape recorder amplifiers had a variable gain from -10 dB to +60 4B
in 10 dB steps and were used for normalizing incoming signals to the optimum
dynamic range of the tape recorder. The prime system used for recording
acoustic data is a Sangamo Sabre IV, 28 track FM recorder. The system was set
up for Wideband Group I (intermediate band double extended) at 120 ips tape
speed. The tape recorder was set up for +40% carrier deviation with a record-

ing level of 8 volts peak-to-peak.

All 1/3 octave analyses were performed on a General Radio 1921
1/3-octave analyzer. Integration time was set for 32 seconds to insure high
statistical confidence of the low frequency content. The analyzer has 40
one-third octave filter bands ranging from 12.5 Hz to 100 KHz, and has a rated
statistical accuracy (lg) for the region of interest (i.e., 200 Hz to 100
KHz) of + 1/4 dB in each band.

The digitized 1/3-octave levels are passed through an interface compu-
ter from the analyzer and stored on the General Electric Aircraft Engine
Group's Honeywell 6000 computer for further processing. Post processing
includes correction for microphone and amplifier system response (including

de-emphasis) and correction for test day atmospheric conditions.

4.1.2 AERODYNAMIC DATA ACQUISITION

The flow parameters associated with the three flows in the anechoic
chamber (core, fan, and tertiary) are measured using type k thermocouples for
temperature and standard transducers for pressure. Flow rates were determined
in two ways. One method used upstream pressure and measured change in pres-
sure across an orifice. The other method used total pressure at the nozzles

and effective area to calculate the flows.
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A laser doppler velocimeter (LDV) was used for two nozzle configura-
tions to measure the mean and RMS turbulent velocities in the plume of dif-

ferent jet streams. The description of the LDV system is given in Reference 6.

4.2 TEST PROCEDURE

e e ire——

Acoustic data were obtained for the seven configurations listed in
Table IV.2.1 at several combinations of fan, core, and tertiary stream veloci-
ties, pressures and temperatures, corresponding to typical FPS engine operat-
ing line conditions between approach and takeoff thrust. The fan stream was
maintained at ambient temperature, while the core stream was heated to between
717°K (1290°R) and 856°K (1540°R), depending on the power setting (Table
Iv.2.2). Simulated flight conditions were tested with the free jet operating

at free stream Mach numbers of Ho =0, 0.15, and 0.3.

The configurations tested were designed for a 12% scale model geometric
gimulation of the exhaust system flowpath, including the fan duct, turbine .
rear frame, core flow duct, mixer, centerbody, and exhaust nozzle. Reference
7 reports the results of aerodynamic performance characteristics measured on

these same scale model configurations.

LDV measurements of nozzle axial mean velocity (u) and axial component
of turbulence velocity (u') were made on four nozzle configurations: 3C, 4S5,
confluent, and separate-flow. Mixer 3C was selected because it was found to
be the noisiest of the mixers. Mixer 45 was selected because it had noise
characteristics about the same as the other lobed mixers and had good aero-
dynamic performance as well. Tt also had the same lobe number as mixer 3C
(18). The conical nozzle and separate flow configurations were selected as

baselines for comparison with the mixer results.

A sketch of the nozzle exit plane measurement location grid used in

surveying the exit profiles for the mixer nozzles is shown in Figure IV.2.1.
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TABLE IV.2.1

ACOUSTIC NOZZLE CONFIGURATIONS

Perimeter Penetration

Configuration Lobe Scalloped Cutback P/L Hy /Hyp Description
28 12 Yes No 7.9 0.39 Medium
Penetration
48 18 Yes No 10.9 0.39 Medium
Penetration
6 24 No No 13.9 0.39 Medium
Penetration
3c 18 No Yes 10.9 0.39 Large Penetration,
Cutback to Medium
Penetration
Separate Flow N/A N/A N/A N/A N/A Conventional
Confluent Flow N/A N/A N/A N/A N/A Free Mixer
Conic Flow N/A N/A N/A N/A N/A Baseline
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TABLE IV.2.2

E3 MIXER ACOUSTIC TEST MATRIX

Dual Flow Madels N S
Conical Tertiary Flow Conditions
Fan Stream Core Stream Nozzle
pT. | py(1) T vy py(2) _‘rr—i —_v"—'» py(?) 7—13 7 .v, - - .
No. | (PSIA) (9R) | (ft/sec)| (PSIA)| (OR) [(ft/sec) | (PSIA) (OR) | (ft/sec) 0.00 | 0.15 | 0.30
1 19.01 Amb 685 1.7.—9'i 1296 A '7973-(; N l77?ﬁ >V;00_— V 650—— ‘—'x"" -X—w T
2 19.86 " 140 18.69 | 1335 1035 18.73 " 150 X X
3 20,72 " 185 19.45 | 1380 1135 19.39 “ 800 X X X
4 | 22.63 " 875 21.22 | 1465 | 1330 20.13 . 850 x{ x x(3)
5 22.6) " 815 20.11 | 1380 1200 20,97 " 900 X X X
6 22.63 " 875 22.82 | 1465 1450 21.86 " 950 X X X
7 2.1 " 835 21,22 | 1465 1330 22.90 “ 1000 X X X
8 24.88 " 960 21.55 | 1415 1330 24.04 " 1050 X X X
9 24.72 “ 955 24.91 | 1540 1615 25.32 . 1100 X X X
10 26.12 " 1000 22.93 | 1455 1450 26.77 " 1150 X X X
11 27.47 " 1040 24.90 | 1515 1600 27.06 750 1200 X X X
12 Amb . Amb . 0 Amb . Amb . 0 Amb . Amb . 0 X X X

6¢€

Notes: (1) P¥ set such that ideal expanded velocity is achieved depending on temperature of air supply on day
of test and ambient atmospheric pressure.

(2) Approximate values; Py set such that specified Tt and ideal expanded velocity are achieved
depending on ambient atmospheric pressure.

(3) Laser velocimeter data taken at these conditions on two models.
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4.3 TEST RESULTS

4.3.1 STATIC ACOUSTIC CHARACTERISTICS

The measured static (Ho = 0) acoustic data of all seven configura-
tions are compared on a PNL basis in Figure IV.3.1, for a typical takeoff

point as normalized for variations in size and test conditions:

F
PNLn=PNLm—1O log (_n)

Fref

where: PNLn = Normalized Perceived Noise Level
PNLm = Measured Percieved Noise Level

F
n

Measured Thrust

Reference Thrust

ref
The PNL characteristics are seen to be about the same for all configurationms
in the forward quadrant (i.e., 40° to 90°). 1In the aft quadrant, the conic
nozzle is seen to be lowest in level, while the separate-flow nozzle is the

highest, 3 to 4 PNdB higher than the conic nozzle.

All the mixer configurations fall between these two extremes. The con-

fluent mixer is only slightly quieter than the separate-flow configuration,
while all of the forced mixers are 2 to 3 PNdB quieter than the separate-flow

configuration.

Comparisons of a typical forward quadrant 1/3-octave spectrum at take-
off conditions are shown in Figure IV.3.2. The spectral levels are virtually
the same for all configurations, except for low frequencies. 1In the low fre-
quency range (i.e., below 200 Hz of the full scale transformed data), the
separate flow configuration has the highest levels (approximately 2 to 3 dB

higher), while the lobe mixers are 1 to 2 dB lower than the conical nozzle.
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Similar trends for the low frequencies are observed for typical aft
quadrant 1/3-octave spectral comparisons (Figure IV.3.3). Here, the separate
flow configuration is 2 to 4 dB higher than the conic and 3 to 5 dB higher

than the lobed configurations.
4.3.2 SIMULATED FLIGHT ACOUSTIC CHARACTERISTICS

The measured simulated flight acoustic data (Ho a .15, .3) of all
seven configurations were compared on a normalized PNL basis (Figures IV.3.4
and 1IV.3.5). These comparisons consistently showed the separate-flow and con-
figuration 3C to be the noisiest, the conic to be the quietest, with the other
lobed mixers in between. Differences were more accentuated between configura-

tions under simulated flight conditions than they were statically.

Corresponding typical flight spectra are shown in Figures 1V.3.6
to IV.3.9. Again, much larger differences are observed between the various
configurations than was observed in the static case. At 60°, the low fre-
quency differences are similar to those observed for Ho = 0, but the high
frequency portion of the spectrum changes considerably from one configuration
to another. The conical and separate-flow configurations show the lowest
levels while the 3C mixer levels are the highest. The confluent mixer has the
lowest high frequency noise of all the mixers, while mixers 2S and 6 fall in
between. The 120° spectra show similar trends with the 3C mixer again being
the highest.

Another comparison which can be obtained with static and flight data is
the derivation of flight effects. As discussed in K.W. Bushell's paper (see
Reference 8), flight levels can be correlated to static levels according to

the following relationship:

v

m
spLstatic - spolight = 10 Log <ii> *x (1-!!a cos 9)
T,

v
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Figure IV.3.5

Comparison of Measured PNL Directivity Characteristics

Under Simulated Flight Conditions
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Figure 1V.3.8 Comparison of Measured Forward Arc Spectra
Under Simulated Flight Conditions
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where: SPL = Static Sound Pressure Level

static

SPLflight = Flight Sound Pressure Level
Vj = Jet Mixed Velocity
v = Relative Velocity =V, -V

r 3 a
Va = Aircraft Velocity
Ha = Aircraft Mach No.
) = Acoustic angle re Inlet
m = Experimentally derived correlation exponent

By comparing the Overall Sound Pressure Levels (OASPL) between static
and flight, the correlation exponent can be derived from the scale model
data. The values of the experimentally derived correlation exponent for the
2S and the conic mixer are compared to pretest prediction values in Figures
IV.3.10 and IV.3.11. These plots suggested that early status predictions were
overpredicting the flight noise at mid angles (40° to 110°) and underpredict-
ing the flight noise at extreme aft angles (140° to 160°).

4.3.3 NOZZLE EXIT PLANE VELOCITY MEASUREMENTS

Because of the large gradients in exit plane velocity which occurred
over relatively small circumferential and radial distances, it was not pos-
sible to develop a very useful velocity contour map with the limited number of
measured data points. Instead, it was found to be more meaningful to plot
measured velocities as a function of diameter normalized distance from the

centerline, putting all of the data points on the same plot.

Figure IV.3.12 shows the exit plane mean axial velocity as normalized
by the mass-averaged velocity Vm, for the 3C mixer, conical mixer and sepa-
rate-flow nozzles. It can be seen that the data for the 3C mixer
collapses fairly well as a curve except in the region of .3 < r/Deg < .4,
where a large spread in the data is observed. This range corresponds to the

region between the lobe inner and outer diameters.
A similar exit plane axial velocity survey plot for the 4S mixer is

shown in Figure IV.3.13. Again the greatest variance in axial velocities oc-

curs in the region between the lobe inner and outer diameters.

52
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Figure IV.3.14 shows the exit plane rms axial turbulence intensity as
normalized by the mass-averaged velocity for the 3C mixer, conic mixer and
separate-flow nozzles. Similar to the mean axial velocity plots, the greatest
data scatter occurs in the lobe region. Figure IV.3.15 again supports the

observation that the data has a high degree of scatter in the lobe region.

In comparing the mean axial velocity, Figures IV.3.12 and IV.3.13,
along with the axial turbulence intensity, Figures IV.3.14 and 1v.3.15, a
paradox is observed. Both the mean axial velocity and the axial turbulence
intensity levels for mixer 45 are higher than mixer 3C, but 3C has higher
noise levels. It is apparent that the exit plane mean axial velocity and
axial turbulence intensity levels are not good correlation parameters for

determining the noise characteristics of these mixers.
4.3.4 JET PLUME SURVEY MEASUREMENTS

Axial distributions of axial mean velocity and axial turbulence inten-
sity along the nozzle centerline are shown in Figures IV.3.16 and IV.3.17,
respectively. These distributions are indicative of jet plume decay rate and
turbulence generation in the jet plume and are related to the noise genera-
tion/emission processes of the jet plume itself. From Figures IV.3.16a, b, it
can be seen that the mixer nozzle mean velocity decay characteristics are
gimilar to that of the separate-flow configuration, both statically (Ho = 0)
and in simulated flight (Ho = 0.3). Similar trends are also observed for
centerline turbulence intensity development, Figures IV.3.17a, b. Axial dis-
tributions of u and u' along the nozzle lip line are compared in Figure
Iv.3.18 for Ho = 0.3. These comparisons show no real difference between
mixers 3C and 4S either, except very close to the nozzle exit plane (x/Deq
< 2.0), where turbulence levels for the 3C mixer are seen to be about 10%

higher.

Radial distributions of axial mean velocity and axial turbulence inten-
gsity at several axial locatioms along the jet plume were compared at Ho =
0.3 simulated flight conditions. Comparisons of u and u' vs. /D at

eq
x/Deq = 2.0, 4.0, 8.0 and 12.0 are shown in Figures IV.3.19 to 1IV.3.24,
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respectively. These comparisons show similar plume development for all noz-
zles examined in the similarity region x/Deq > 8.0. In the potential core
zone x/Deq < 4.0, only the conical nozzle profiles are appreciably diffe-
rent; and this is because the conical nozzle exit plane profile is nearly flat
(Figure IV.3.12), whereas the mixers and separate-flow nozzle have an initial
two-stream profile shape. Note that the large differences in mean velocity
profile at the exit plane (Figures 1v.3.12 and 1V.3.13) between the mixers and
the separate-flow nozzle rapidly diminish with axial distance, as the profiles
are very similar at x/Deq = 2.0 and 4.0. On the basis of available data, it
can be concluded from these LDV measurement comparisons that the jet plume
development is very similar for the two mixers tested, and no differences were

observed which could explain the observed noise differences.

One final LDV measurement was made to further distinguish between the
two mixers. Each mixer was run with equal fan stream and core stream condi-
tiomns, PT/Po = 1.44 and TT/TO = 1.56. The purpose of this test was to
assess the relative importance of turbulence and/or noise generated by the
internal flow over and through the mixer lobes as opposed to the turbulence
and/or noise generated by the mixing of the fan and core streams after exiting
from the lobes. Exit plane LDV surveys were made for this condition, and the
results are shown in Figure IV.3.25. The mean velocity profiles are seen to
be nearly uniform and similar but about S% lower in level than the conical
nozzle. The turbulence levels are, however, significantly higher than those
of the conical nozzle; and it appears that mixer 3C exhibits higher levels in
the lobe region than does mixer 4S. Compared to the takeoff fan stream/core
stream conditions of Figures IV.3.14 and IV.3.15, the 4S mixer turbulence

levels are much lower while the 3C mixer levels are comparable to the levels

shown in Figure IV.3.14.

Although the results in Figure 1IV.3.25 do not truly isolate the inter-
nal flow generated turbulence over the lobe surfaces, they suggest that the
mixer 3C lobe design does introduce higher surface generated turbulence and
therefore a higher internally generated noise level. Since the 3C mixer lobes

were cut back relative to the original design intent, it is probable that
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cutting back of the lobes may have caused the additional turbulence genera-
tion. Comparisons of jet plume centerline and lip line distributions of U and
u' for the two mixers (not shown herein) showed the mixers to be virtually
jdentical and the same as the conical nozzle distributions for equal fan

stream/core stream conditions.

4.3.5 AEROACOUSTIC MODEL PREDICTIONS

Attempts were made to predict the acoustic characteristics of each noz-
zle using the aeroacoustic prediction model developed by Mani, Gliebe, and
Balsa (M.G.B.), (Reference 8) and the aerodynamic performance data measured
with the laser doppler velocimeter. The M.G.B. aeroacoustic prediction model
allows the specification of arbitrary temperature and total pressure profiles
at the nozzle exit plane. The downstream jet plume flow characteristics are
then computed from the inital exit profiles. From these flow characteristics,

the mixing noise spectrum and farfield directivity are estimated.

As a baseline, the acoustic levels for the conical nozzle were pre-
dicted using M.G.B., and comparisons with measured data were made (Reference
Figure IV.3.26 and IV.3.27). There is reasonably good agreement of the pre-
dicted and measured spectral levels and directivities, except under flight

conditions, where the levels tend to be slightly overpredicted.

The mixer nozzles were similarily evaluated with comparisons of predic-—
tions and measured data (Reference Figures 1IV.3.28 and IV.3.29 for a typical
example). Again, the static levels were predicted reasonably well, but the
flight levels were overpredicted. Inspection of the power level spectra shows
significantly different spectral shapes between the measurement and predic-
tion. The largest differences in spectral shape occur at high frequency
(approximately 5 KHz, to 40 KHz, unscaled). These differences are probably
due to internally generated mixing noise, which the M.G.B. prediction is in-
capable of modeling due to lack of internal aerodynamic performance informa-
tion. This performance information could not be obtained with an LDV system

due to the fact that the outside nozzle shrouds the inside mixing process.

65



OASPL (dB)

OASPL (dB)

OASPL (dB)

66

100

90

80

100

90

80

90

80

70

Figure IV.3.26

Conic Nozzle Model OASPL Directivity
e Vm = 945 fps

Predicted

QO Measured

| | i i )

80 100

Angle re. Inlet



Figure 1V.3.27.a  Conical Nozzle Model Power Levels
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5.0 ICLS TEST

The full scale demonstration of technology developed under the Energy
Efficient Engine (Ea) program was accomplished during the Integrated
Core/Low Spool (ICLS) Test series. The important acoustic technology features

which were demonstrated during this program are highlighted in Figure V.1.
5.1 TEST PLAN

A total of four different nacelle suppression configurations were ini-
tially planned to be tested on the ICLS. But, due to an acoustic panel face
sheet deformation (see Photograph V.1l.1 and Reference 10), one configuration
was changed, and another configuration was added using a readily available
hardwall performance bellmouth inlet as opposed to previously planned
aero-acoustic inlet, for a total of five different nacelle test configurations

(Reference Table V.1.1).

The hardwall nacelle configurations, unless otherwise noted, were
achieved using Scotch Brand aluminum tape #425 (5 mil thick, with pressure
sensitive adhesive), run axially along the panel, with approximately 25% tape
overlap (Reference Photograph V.1.2). The one-half treated inlet configura-
tion (#2) was accomplished by taping the leading 0.48 meters (19 inches) of
the inlet. The hardwall exhaust configuration (#4) had a treated turbine plug

and a treated fan frame region between the rotor and the stator.

Three acoustic fan speed operating lines were tested for the first four
acoustic test configurations. Each operating line consisted of at least seven
stabilized speed points (eight on configurations 1 and 2, Reference Table
V.1.2), selected to be within 50 RPM of the FPS operating speeds.

The last acoustic test configuration was tested for only one operating
line, but it was held longer on point (2 minutes as opposed to 1 minute) so
that multiple acoustic samples could be taken to improve the statistical ac-

curacy of the results.
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CONFIG.

TABLE V.1.1

TEST CONFIGURATIONS

INLET

Aero Acoustic, Treated
Aero Acoustic, 1/2 Treated
Aero Acoustic, Hardwall
Bellmouth, Hardwall

Bellmouth, Hardwall

EXHAUST
Treated
Treated
Treated
Hardwall

Treated

DAY
TESTED

6/07/83
6/08/83
6/09/83
6/14/83

6/15/83
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TABLE V.1.2

ACOUSTIC TESTING — FAN SPEED OPERATING LINE

PT. NO. CORRECTED FAN SPEED
1 1820
2 2030
3 2180
4 2320
5 2500
6 2800
7 3100
(8)x 3270

xThis point was not reached on Configurations 3, 4, and 5 due to restrictions

on exhaust gas temperature.
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All testing was performed at the General Electric Aircraft Engine
Group, Peebles, Ohio, Site IVD test site. This acoustic arena consists of a
0.15 meter (6 inch) thick concrete test pad and a 3.96 meter (13 ft.) high
engine centerline test stand (Photograph Vv.1.3).

5.2 INSTRUMENTATION

Nineteen 45.7 meter (150 ft.) arc microphones and four in-duct dynamic
pressure transducers were recorded on a 28 track FM tape recorder, along with
fan speed, core speed, time code and a reference oscillator. Sixteen of the
45.7 meter arc microphones were positioned every 10° in a polar angle measured
from the inlet centerline, from 10° to 160° (Bruel & Kjaer 1.27 cm dia., Model
4134) pointing towards the ground, 0.64 cm (1/4-inch) above the center of a
metal plate which was glued to the concrete test pad (Figure V.2.1). The
other three microphones (also Bruel & Kjaer Type 4134) were pointing upwards
3.96 meters (13 ft.) above the concrete surface at 30°, 90°, and 120° (Photo-
graphs V.2.2 and V.2.3). The dynamic pressure transducers were located at the

positions defined in Table V.2.1.

The nineteen microphone signals were preamplified through transis-
torized cathode followers (Bruel & Kjaer Type 2619), powered by Bruel & Kjaer
Type 2801 power supplies. The preamplified signals are then fed through
approximately 230 meters (750 ft.) of coaxial cable into the tape recording
room of the Site IV control building. Here, the signals are fed into variable
gain amplifiers with gains settings ranging from -10 dB to +60 dB in 10 dB
steps for normalizing incoming signals into the optimized dynamic range of the
tape recorder. The tape recorder used was a Honeywell 9600, 28 track FM

recorder. The recorder was set up for Wideband Group I at 30 ips tape speed.

The four dynamic pressure transducers are of the piezo-resistive bridge
type excited by a 10vdc power supply. As low signal strengths were expected,
20 dB of gain was provided before the signals were fed through approximately
250 meters (820 ft.) of coaxial cabling into the tape recording room. As with
the microphone signals, the induct transducers were fed through a second set
of variable gain amplifiers and were recorded on the Honeywell 9600 tape

recorder.
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Approximate

Station No.

114

151.8

204.8

286.7

DYNAMIC

TABLE V.2.1

PRESSURE TRANSDUCERS

Approximate
Circumferential
Position

(CALF)
30
30
84

84

Transducer Type
Kulite XCS-190-15
Endevco 8507-15
Kulite XCS-190-15

Kulite XCS-190-15

Description
10-32 bolt

Panel Bolt Probe
10-32 bolt

10-32 bolt

85



All 1/3 octave analysis were performed on a General Radio 1921 1/3 oec-
tave analyzer. Integration time was set for 32 seconds. The digitized 1/3
octave levels are passed through an interface computer from the analyzer and
stored on the General Electric Aircraft Engine Group's Honeywell 6000 computer
for further processing. Post processing included correction for microphone
and amplifier system response and corrections to standard day [25°C (77°F),
70% RH] atmosphere conditions using the SAE ARP 866A recommended procedure

(Reference 11).

All narrowband, enhanced waveform, and probability density analyses
processing were performed at the General Electric Aircraft Engine Business
Group's Acoustic Data Analysis Center (ADAC). This center is equipped with a
DEC PDP11-34A based digital signal processing system (Photograph Vv.2.4).

Wind speed and dir=cti. ., alcng witrn temperature and _[glaorcicc u-idity
were measured at the engine site using the General Electric Portable Environ-
mental Data System (PEDS). Wind speed and direction were measured at 0.3
meters (1 ft.) and at 3.96 meters (13 ft.). Temperature and relative humidity

were measured at 3.96 meters (13 ft.).

Acoustic shadowing of the ground plane microphones were monitored
on-line during testing and verified with post-test data reduction to ensure
that all data acquired was not contaminated by shadowing effects. Shadowing
was considered to be present when the difference between the high and low
microphones in the one-third octave bands between 5kHz and 8kHz was beyond the

range of 3 + 1.5 dB.
5.3 ICLS DATA
5.3.1 FARFIELD ONE-THIRD OCTAVE DATA
The ground plane data were averaged by taking all of the runs and re-
peats, normalizing the RPM differences using a correction determined from a

second order localized curve fit for the data, then arithmatically averaging

the corrected data to find an estimate of the mean of the distribution. Six
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dB was subtracted from these ground plane averages to simulate free field con-
ditions. A typical tabulation of the statistical standard deviation for the

data is given in Table V.3.1 for a sample size of 3.

5.3.2 FARFIELD NARROWBAND DATA

All narrowbands were digitally processed on the ADAC system with a 1024
line analysis, valid 0 to 10 KHz, with a Hanning window, giving an effective
bandwidth of 18.75 Hz. A total of 100 ensemble averages were taken, yielding
an estimate of the normalized random error of the narrowband levels to be 0.4
dB. The 45.7 m (150 ft.) arc ground plane narrowband spectra levels are dis-
played for configuration 1, one pass through the fan speed operating line, in

Appendix 9.2.1.a to 9.2.8.p,

5.3.3 FARFIELD ENHANCED WAVEFORM DATA

Enhanced Waveform Analysis is a digital processing technique designed
to improve the signal to noise ratio of a sinusoidal signal, in the presence
of high random (Gaussian) background noise. The procedure requires the ave-
raging of the digitized time domain signal before it is Fourier transformed,

and it is accomplished using the following process (Reference Figure v.3.3.1):

e The analog time domain signal from a microphone is digitized, with
the digitization for each ensemble commencing concurrently with a

once-per-rev signal from the low speed rotor.
® Each ensemble element is arithmetically averaged with all of the
other ensembles corresponding elements, yielding a mean time domain

ensemble.

® The mean time domain ensemble is Fourier transformed, squared, and

logarithmically converted.
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Table V.3.1

2118803

16019€0/NRB /RPMAVG 11/14/83 8.93% PAGE 2
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Figure V.3.3.1 Example of Enhanced Waveform Technique
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This analysis procedure can be used where turbomachinery noise is mea-
sured in the presence of high random inflow distortion, the contribution of

interaction effects between, for instance, a rotor and a stator can be identi-

fied.
5.3.4 PROBABILITY DENSITY ANALYSIS

Probability Density Analysis is the study of the amplitude distribution
of a signal (see Reference 12). This is accomplished by digitizing the time
domain signal from a microphone, computing a mean and standard deviation of
the digitized amplitudes for each ensemble, then sorting the amplitude levels
jinto mean and standard deviation normalized accumulators so that a probability

density distribution can be determined.

This procedure has the application that it can determine the random and
sinusoidal content (i.e., signal-to-noise ratio) of a blade passing frequency
tone or harmonic, by first isolating the tone with a tracking band pass
filter, then determine the probability density distribution for the band
passed time domain signal. 1f one makes the same assumption as in Section
5.3.3 that rotor/stator interactions are sinusoidal in nature, and rotor/tur-
bulence interactions are random in amplitude as for the enhanced waveform,
then the relative contribution to the tone levels for these two mechanisms can

be identified.

Typical results of this procedure as used for the ICLS are given in

Figure V.3.4.
5.3.5 IN-DUCT DYNAMIC PRESSURE TRANSDUCER NARROWBANDS

The in-duct dynamic pressure transducer narrowbands for Configuration 1
are in Appendix 9.3. All narrowbands are digitally processed with a 1024 line
analysis, valid 0 to 10 KHz with a Hanning window, giving an effective band-
width of 18.75 Hz. A total of 100 ensemble averages were taken, yielding an

estimate of the normalized random error of the narrowband levels to be 0.4 dB.
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Figure V.3.4 Probability Density Analysis of 70° 45.7 m Microphones for Config. 1
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5.4 TREATMENT EVALUATION

The acoustic suppressive treatments used on the ICLS engine are all of
the fibrous bulk absorber type with characteristics summarized in Figures V.1

and V.4.

Two different techniques were used to select the optimized treatment
designs. The approach adopted for designing the inlet treatment was developed
by Dr. E. J. Rice at NASA-Lewis (Reference 13). This method allows determina-
tion of the optimum impedance values and the corresponding suppressions from
the knowledge of the cutoff ratio, the flow Mach number, the shear layer
thickness ratio, the lined length ratio, and the duct diameter to wavelength
ratio. The design approach adopted for the fan exhaust was purely empirical.
It was based on the optimum impedance curves derived from a series of labora-

tory tests carried out in a curved duct representing a segment of a fan ex-

haust duct.
5.4.1 PORTABLE IMPEDANCE MEASUREMENT SYSTEM EVALUATION (PLUNKER)

Prior to any testing of the engine, and prior to acoustical testing of
the engine, the acoustic impedance properties of the engine treatment panels
was quality insured to be to design intent using General Electric’s non-de-
structive, portable impedance measurement system (Plunker). The Plunker is a
short tube, driven by a speaker, with two dynamic transducers to evaluate the
direct and reflected pressure waves, thereby determining the real and imagi-
nary parts of the acoustical impedance characteristics of a treatment sample

placed normal to the tube (Reference Figure v.4.1.1).

The results of these tests confirmed that the acoustical impedance
properties were as intended, and they did not degrade with approximately 43
hours of engine running time. Figure V.4.1.2 shows a typical example of the
normal impedance characteristics of the fan exhaust duct evaluated at six dif-

ferent locations prior to engine testing.
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Figure V.4.1.2

E3 Fan Exhaust Duct. Plunker Measurements on the
2 1lb/cu.ft. Kevlar-filled treatment panels on the
inner and outer surfaces of the duct.

(The shaded area shows the data scatter of
6 different measurements.)
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5.4.2 FARFIELD TREATMENT EVALUATION

The benefits of acoustic treatment on farfield levels was obtained by
comparing the averaged 45.7 meter arc data projected to 1,000 ft. level fly-
over of the different test configuratioms. Specifically, each treatment sec-

tion effectively was appraised using the following comparisons:

Inlet : Configuration 3 - Configuration 1
Half-Treated Inlet: Configuration 3 - Configuration 2

Exhaust : Configuration 4 - Configuration 1

Descriptions of the test configurations are reported in Table V.1.1,

and the results of these comparisons are shown in Table V.4.2.1

5.4.3 TIN-DUCT TREATMENT EVALUATION

The differences between upstream and downstream dynamic pressure mea-
surements as made for the fully treated (Configuration 1) case, corrected by
the differences determined by the hardwall (Configuration 4) case, gives an
independent measure of the treatment effectivity. The results are summarized

in Figure V.4.3.

5.5 FLIGHT PROPULSION SYSTEM PROJECTION

The ICLS engine levels were projected to the conditions of the flight
propulsion systems using the procedures discussed in the following sectionms.
Assuming the Flight Propulsion System (FPS) has the same treatment effective-
ness as that of ICLS, the resultant levels for the four study aircraft are

given in Table V.5.

5.5.1 STATIC DATABASE CONSTRUCTION

To accurately project the ICLS engine static noise levels to FPS flight
conditions, the composite system levels needed to be segregated into its sepa-
rate primary components: fan noise, turbine noise, booster noise, jet noise,
and combustor noise. This was accomplished using the procedures schematized

in Figure V.5.1.1.
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TABLE V.4.2.1

TREATMENT EFFECTIVITY

Static Data Projected to a Level Flyover

AEPNL

e Inlet Evaluated (Configuration 3-1)
e Half Inlet Evaluated (Configuration 3-2)

e Exhaust Evaluated (Combination of Configurations (1 and 4) - 1;
i.e., ~ Treated Inlet

APPROACH TAKEOFF
Alt. 400 Ft. Alt. 1,000 Ft.
Vae 226 Ft./Sec. Vae 255 Ft./Sec.
N1K (RPM) 1820 2030 2180 2320 2800 3100
Inlet (AEPNdB) 2.9 5.6 5.0 3.9 4.6 2.2
Half Inlet (AEPNdB) 2.6 4.3 3.4 3.1 4.3 1.0
Exhaust (AEPNdB) 2.0 2.5 2.7 2.9 1.9 1.2
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TABLE V.5
EPNL FLIGHT NOISE ESTIMATES FOR E3 AIRCRAFT

Boeing Twinjet Douglas Trijet Lockheed Trijet Lockheed Quadjet
SLS Fqp = 37,710 1b. SLS Fy = 41,230 1b. SLS F, = 40,757 lb.  SLS Fp = 37,767 1b.
TOGW = 243,660 1b. TOGW = 497,000 1b. TOGW = 452,857 1b. TOGW = 626,841 1b.
Takeof £
Level 90.9 96.5 94.8 99.1
Margin re: FAR36 (1978) 2.9 4.4 5.6 5.1
Sideline
Level 91.6 94.4 92.8 93.6
Margin re: FAR36 (1978) 6.6 6.5 7.7 8.1
Approach 100.2 100.5 99.9 99.7
Margin re: FAR36 (1978) 1.7 3.8 4.1 5.3

Aicframer Supplied
Aircraft Noise 93.2 92.3 95.9 96.0



Figure V.5.1.1 Database Construction Flowchart
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First, the static jet and combustor levels are predicted using the pro-
cedures discussed in SAE ARP 876B (Reference 14) and the engine performance
cycle as determined at the time of testing. These predicted levels are loga-
rithmically subtracted from the averaged freefield 45.7 meter arc one-third

octave data (as tabulated in Appendix 9.1).

Next, the booster and turbine tones are identified in the narrowband
spectra based on blade counts (Reference Figure V.5.1.2) and physical fan
speeds. The one-third octave contribution of these tones are determined, and
their effect is removed from the averaged 45.7 meter arc one-third octave data

with the combustor and jet noise components removed.

The net result of this analysis is the generation of three separate

component databases:

e Fan noise database
) Booster tone database

e Turbine tone database

The FPS fan noise database was obtained by scaling the previously de-
termined static fan noise database, correcting for cycle differences in fan
total weight flow and fan tip speed between the ICLS and FPS engines. The
scaling procedures used were based on General Electric's commercial engine

experience.

The FPS booster and turbine databases are the unscaled component data-
bases as determined in the previous paragraphs, selected to have a slightly
higher tip speed than the FPS target tip speed. This selection tends to
slightly overpredict the levels, for a more conservative estimate of the mar-

gins expected relative to the FAR 36 Stage III rule.
5.5.2 FAN NOISE FLIGHT CLEANUP DETERMINATION

As the ICLS engine was tested statically without a turbulence control
structure, strong inlet turbulence distortions generated abnormally high fan

tone levels as compared to what is expected in flight. Based on General
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Electric's commercial turbofan experience, it has been found that modern sig-
nal processing techniques, such as those discussed in Sections 5.3.3 and
5.3.4, accurately identify the relative contribution of the turbulence distor-
tions, so that their effect can be isolated from the data. These contribu-
tions can be summarized in a table of corrections, based on the assumption
that flight turbulence levels are significantly reduced, or "cleaned up"

(Reference Table V.5.1).

These corrections have been determined for each individual speed
tested, then they were averaged over two speed regimes to improve the statis-
tical significance of the estimate. Two speed regimes were selected as the
directivity characteristics of fan noise source change due to the extremity of

operating conditions.

5.5.3 FPS FLIGHT PROJECTION PROGEDURE

The flight FPS jet and combustor noise components were predicted using
the methods discussed in Reference 14 and the projected FPS performance
cycle. The predicted jet and combustor, along with the FPS fan, booster, and
turbine components were projected individually to flight using corrections for
spherical divergence, air attenuation, Doppler shifting, and dynamic amplitude
effects. The flight projected components are then summed and an Effective

Perceived Noise Level (EPNL) is calculated.

5.5.4 COMPARISON TO PRETEST PREDICTION

Predicted fully treated and measured noise levels are shown as a func-
tion of angle from the engine in Figure V.5.4.1 to V.5.4.8. Data is presented
for three test configurations over a range of fan speeds. In Figures V.5.4.9
to V.5.4.14, the frequency distributions are shown for 60° and 120° angles for

selected fan speeds.
The measured ICLS test data show that the overall engine's acoustic

performance was, in general, as expected. However, there are three minor

areas where the pretest predictions did not match the data as well as the:
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Angle
10°
20°
30°
40°
50°
60°
70°
80°
90°

100°

110°
120°
130°
140°
150°

160°

TABLE V.5.1

FAN NOISE FLIGHT "CLEANUP" CORRECTIONS

Approach
BPF 2BPF
5.6 5.4
5.8 4.3
4.7 3.4
4.6 4.1
4.9 2.0
5.1 2.9
2.9 1.6
3.2 1.3
1.6 1.5
1.6 1.1
1.8 1.4
2.1 1.5
2.4 1.0
2.2 1.8
2.0 1.6
2.8 1.6

Takeoff
BPF 2BPF
4.8 5.8
5.5 3.8
5.5 5.3
5.3 6.4
5.3 3.5
5.1 3.0
4.4 2.1
3.9 2.1
2.6 1.1
2.3 1.4
1.8 .9
2.1 .7
1.7 .7
1.7 .4
2.6 .6
3.5 .8

105



901

PNLTY (DB)

180

140

130

120

110

100

Figure V.5.4.1

46 n (160 FT) aARC

0 20 40 60 80 100 120 140

ANGLE TO INLET (DEGREES)

TONE CORRECTED PERCEIVED NOISE LEVEL VS ANGLE PEEBLES 40D
AT 3267 RPM 06-08-83
D CONDITION 1B @ CILARE1036G/P | © CRAELGGG/P |
32.7 RPH 3267 REN 3267 KPH
. PREDICTION
- CONFIGURATION 1
CONFIGURATION 2
1 $ + 1 { { t t t
16C 100




L01

PNLT (DB)

180

140

1

1290

110

100

90

Figure V.5.4.2

ANGLE TO INLET (DEOREES)

46 n (150 FT) ARC TONE CORRECTED PERCEIVED NOISE LEVEL VS ANGLE PEEBLES .;——_1
AT 3100 RPM 06-09-83
O CONDITION 28 © C1AEIDIG/P 1| © CRAEL06G/P § N C3ARELO7G/P 1
3100 RPN 3160 REN 3100 RPN 3100 RPH
CONFIGURATION 1
I PREDICTION
CONFIGURATION 2
CONFIGURATION 3
° a; c; s; s; n;o 1;; l:ﬂ ::; I;D




801

PNLY (DB)

160

140

130

120

110

100

S0

Figure V.5.4.3

TONE CORKECTED PERCEIVED NUISE LEVEL VS ANGLE
AT 2800 RPM

G CONDITION 38 O CIRELIO3G/P 1| @ C2aC1066/P | M C3AENO0?G/P )

KkEn 2uud  RPH 2800 RFN

PEEBHLES 40D
06-09-83

CONFIGURATION 1

PREDICTION
CONFIGURATION 2
CONFIGURATION 3

} 'l

-

-
-

-

% L] T
60 80 100 120 140

-

ANGLE TO INLET (DEOREES)




601

PNLT (DB}

150

140

130

120

110

100

90

Figure V.5.4.4

46 N (150 FT) ARC TONE CORELLILD PERCEIVED NOISE LEVEL VS ANGLE ____mégggigg—:;_——w
AT Z500 RPM 06-09-83
O cor0ITION 48 © C1AE1036G/P | @ Cenilloensf 1 B C3ACI07L/P )
2500 RPN 2500 RKN 2500 kPN 2L00 RPN
1§ CONFIGURATION 1
PREDICTION
CONF IGURATION 2
{ CONFIGURATION 3
1 t t t t t { t t
[} 20 40 60 80 100 120 140 16¢ 180

ANGLE TO INLET (DEGREES!)



o1t

ALYRD Moo 25

Sl 3o

-
e S

PNLT t(D8)

Figure V.5.4.5

46 n (IS0 FY) aPE TONC CORFLCILD PERCEIVED NOISE LEVEL VS ANGLE PEEBLES 40
O CONDITVION BB © CIALLIOIL/P | @ v2aC1066/P 1 M CIAE107G/P 1
2320 RPNH 2420 RKAH 2320 KPR 2320 RPN
s
2] r— CONFIGURATION 1
r—— PREDICTION
. r— CONFIGURATION 2
=] CONFIGURATION 3
§-
gq
e { 1 { { t t t t -+
F1) 40 60 80 100 120 140 16C 180

ANGLE TO INLEY (DEGREES)

(=X
S D
zg 0

=
o>
Q-
O T
cr
>0
—m
=
< &



40
LY

ALIIYOD Mo
oa Wy ) .
EHERT

\;

111

(DB}

PNLT

Figure V.5.4.6

46 n 1iso FT) ARC TONE CORKECTED PERCEIVED NOISE LEVEL VS ANGLE PEE#:‘S 40 Aﬁw
AT 2180 RPM 06-09-83
O CONDITION 6B © CL1AEL1D03G/P ) ® C2aC106G/P 1 H C3RELID?G/P )
2130 RPN 2180 (14} 2140 RPH 2180 REN
(=]
-
"——‘ CONFIGURATION 1
r—'— PREDICTION
a2 r— CONFIGURATION 2
CONFIGURATION 3
(=)
e 3
el
o
g4
P
°*
e + } + { + t $ } t
(1] r4] 40 60 a0 100 120 140 16C 180

ANGLE T0 INLET (DEGREES)




(AR

% M (160 FT) ARC TONL CORKECTLU PUNCEIVED NOISE LEVEL VS ANGLE PEEBLES 40 .
AT 2030 RPM
06-09-83
O CONDITION 728 © CIAEI0JL/P 1 © CAAEI06G/P 1 M CIAEL076/P |
2ud40 RPH 2630 Krn 2010 KPH 2030  RfN
<
CONFIGURATION 1
al PRECICTION
-
CONFIGURATION 2
CONFIGURATION 3
(=]
et
=
o
Yo
- 2T
)
z
a
(=]
= |
o 4
o
e t t + i f + t t t
0 20 40 60 80 100 120 140

Figure V.5.4.7

ANGLE TO INLET (DEGREES)

16C

10
11vno ¥ood
g‘ angl'TVN“DR“:



€11

0B

PNLT

Figure V.5.4.8

TUNU CURKECTLL PERCEIVED NOISE LEVEL VS ANGLE PEEULES 4D

AT 1820 RI'M 06-09-83
O CONDITION 88 O CI1AF103G/P 1 O CenE106G/P ] M c3aE107G/P 1
1820 RPH 14cu [ {41 1620 RFN tgco RHH
CONFIGURATION 1
sl PREDICTION
B CONFIGURATION 2
CONFIGURATION 3
2 - M - M e me e e os

ANGLE TO INLET (DEGREES)

€1 30vd nIDINO

ALYND ¥00d 40




P11

(0B}

SPL

Figure V.5.4.9

46 N (150 FT) ARC SOUND PRESSURE LEVEL VS FREOQUENCY PEEBLES 4D
ANGLE = 60 DEG AT 3100 RPM and 60° 06-09-83

@ CONDITION 28 © CLAEIOIG/P 1 © C2AE106G/P | M C3AEL0?7G/P 1
3100 RPN 3100 kPN 3100 KPR 3100 RPN

o O PREDICTION
- O CONFIGURATION 1
O CONFIGURATION 2
=] 1 CONFIGURATION 3
: :0 % ' ) IZ'S ) ) ' 3:5 ' ) ) 00'0 ' ' rzo'on ' ' ¥ 60‘00 ' i 'IIS'.O ' ) '.l;..

FREQUENCY (HZ)




120

SPL (DB}

g1l

Figure V.5.4.10

46 H (150 FT) ARC SOUND PRESSURE LEVEL VS FREQUENCY PEEDLES 40
o ) 200
AI‘ 3100 Rl M Bl'\d 120 06-09-83

ANGLE = 120 DEG
M C3AE107G/P 1

REN

© C2nE106G/P 1

O CONDITION 28 © CI1AEL03G/P |
3100 RN 3100

3100 RPRH 3100 RPRH

O PREDICTION
O CONFIGURATION 1
O  CONFIGURATION 2
X{ CONFIGURATION 3

100d 40
IYNIDINO

-

ALYnd yoo,
3ovd

Sl

o
o+
=
o+
o+
o
o+
~
i I I ) i i 1 i N\ 3 i i i I 4 i i A 4 I i I N N s i i
3 T v 1 ¥ ¥ T ¥ T 1 1 1 T ¥ T T J T T ¥ T t T Y T v ¥
60 126 3185 ao0o0 2000 6000 12600

FREQUENCY (H2Z)



Y

CAE T

ol

911

Za

$PL (DB)

Figure V.5.4.11

46 N (150 FT) ARC SOUND PRLSSUKE LEVEL VS FREQUENCY PEEBLES 40
AT 2320 RPM and 60°

ANGLE = 60 DEG 06-09-83
O CONDITION 68 © CIREN036/P | © C2af1066/P | B CIAEL07G/P |
2320 kPN 2320 RER 2320  RER 2320 Ren
o O PREDICTION
B O CONFIGURATION 1
O CONFIGURATION 2
o | XX CONFIGURATION 3

50 125 3is 800 2000 6000 12600 21600
' FREQUENCY (HZ)




Figure V.5.4.12

r:s M (150 FT) ARC SOUND PRESSURE LEVEL VS FREQUENCY PEEBLES 40
ANGLE = 120 DEG AT 2320 RPM and 120° 06-09-83
© CONNITION 6B © CI1AEL03G/P 1 O CPnEL06G/P 1 M C3AEID?G/P 1
2320 RPH 2320 RIN 2320  RPA 2320 RPR
0O PREDICTION
el O CONFIGURATION 1
) O CONFIGURATION 2
YT CONFIGURATION 3
:—r—
@
j=]
2 .1
_J []
a
2 w
4
ot
a2 *
oo
> .3
£m
o
35 3
o +—t—t—tt +—t+—t—t—t+——ttt
? e 12% 3ls 800 2000 5000 12500 31500

FREQUENCY (H2)

L1



811

SPL (DB)

Figure V.5.4.13

46 " (150 FT) ARC SOUND PRESSURE LEVEL VS FREQUENCY PEEBLES 4D
ANGLE = 60 DEG AT 1820 RPM and 60° 06-09-83
O CONDITION 88 © CIAE103G/P | © C2AEI06G/P 1 X Cc3aE1070G/P )
1820 RPN 1820 RFRH 1820 RPH 1420 RPN
o O PREDICTION
- O CONFIGURATION 1
O CONFIGURATION 2
Y1 CONFIGURATION 3
27
2
o
a-
s -+ttt t—t—t+—t—t—+—+—t——t—t—t
126 s 800 2000 5000 12600 91600

80

FREQUENCY (H2)




440

G0

R TV ]

AT

i

611

§PL (DB}

Figure V.5.4.14

46 " 1150

F1) ARC

SOUND PRE%SURE LEVEL VS FREGUENCY PEEBLES 4D
ANGLE = 120 DEG AT 1820 RPM and 120° 06-09-83
0 CONDITION 88 © CI1AE103G/P | © CenElD6G/P | M C3AEL107G/P |
1820 RPN 1620 RFPR 180 RPR 1820 RFAH
2
o | O PREDICTION
O CONFIGURATION 1
O CONFIGURATION 2
N J1 COWFIGURATION 3
[
e
o -
~
et
e -ttt { ——t—t—t—t—————t—t—p—+
60 1286 s 800 2000 6000 12600 31800

FREQUENCY (HZ)




120

High speed aft measured levels are underpredicted - All measure-
ments were made on a polar arc centered on the fan face. As jet
noise is a distributed source, with an apparent source location
located several diameters downstream from the fan face, the mea-
surements were made in the nearfield of the source. The jet noise
prediction methodology used (SAE ARP 876B) does not have a source

location procedure to account for this.

Low speed forward quadrant and 120° levels are overpredicted - This

is probably due to an overprediction of the fan rotor-turbulence

interaction noise effects on the higher harmonics.

Aft angles, all speeds show overpredicted turbine levels - The tur-
bine tones appear to be broadened spectrally and lower in amplitude

than expected, probably due to turbulence in the jet mixer.



6.0 COMPARISON AND DISCUSSIONS

6.1 CUT-ON FAN NOISE CHARACTERISTICS

It was demonstrated during the fan scale model test (Section 2.3.1) and
confirmed by comparisons to scaled CF6-50 data (Figures VI.1l.1l to VI.1l.3) that
cut-on fan blade passing frequency levels with wide rotor-stator spacing are

similar to cut-off fan blade passing frequency levels with tighter spacing.

6.2 EXHAUST MIXER NOZZLE NOISE CHARACTERISTICS

The exhaust nozzle scale model test demonstrated that forced mixer ex-
haust nozzles are quieter than separate flow nozzles and similar to conic flow
nozzles for the same thrust. (Reference Photograph VI.2 for example of ICLS

mixer.)

6.3 KEVLAR BULK ABSORBER CHARACTERISTICS

Both the fan scale model test and the ICLS test verified the suitable
applicability of Kevlar as a bulk absorber material for acoustic treatment

panels.

6.4 FAN NOISE SCALING TECHNIQUES

comparison of the Rotor 11 scale model data scaled up to ICLS condi-

tions and the ICLS full scale data verified the fan modeling techniques used.

Rotor 11 data was scaled up to the full size ICLS conditions by first
selecting tip speeds equal to those tested on the ICLS. Then after shifting
the blade passing frequency tone to the correct frequency band, the amplitudes

of the scale model data were adjusted using the following relationship:

W v
FS FS
L = L +10103< >+SOIOg < )
FS SM wsH 10 VSH
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Where: LFs = Full scale tone level
LSH = Scale model tone level
wFS = Full scale weight flow
wSH = Scale model weight flow
vFS = Full scale tip speed
VSH = Scale model tip speed

No adjustments were made to the data to reflect hardware design dif-
ferences, e.g., vane-blade ratio and spacing (for BPF and harmonics), blade
metal angles (for broadband noise), blade details (radial mode distribution)

and booster effects (combination tones).

Figures VI.4.1 to VI.4.3 show the comparisons of the hardwall inlet
configurations at 30°, 60°, and 90° at 45.7 meter arc freefield conditions for
3,100, 2,800, and 2,320 RPM corrected fan speeds. The scaled model data is
generally in good agreement with the ICLS data, except, as expected, at 90°
where exhaust radiated noise contaminates the ICLS data. As there are higher
induced inflow turbulence levels at the ICLS outdoor test stand structures
than the scale model anechoic chamber structures, higher fan tones were ex-
pected at the cutback (2,800 RPM) and approach (2,320 RPM) speeds. In addi-
tion, at low speed, the booster and booster plus fan combination tones become

significant and contribute to the corresponding one-third octave bands.

Figures VI.4.4 to VI.4.6 show the similar comparisons using the treated
inlet configurations. Again, the scaled model and the full scaled data are in

reasonably good agreement.

It should be noted that there is a potential problem with the scaling
techniques used. By shifting the scale model several one-third octave fre-
quency bands so that the blade passing frequencies of the model and full scale
coincide, the assumption is made that the size and magnitude of the ingested
turbulence is also scalable. The scale model data is typically between 16 KHz
to 40 KHz. TIf the turbulence effects are not scalable, then it would be
expected that its effect at these frequencies would be rapidly diminishing
with harmonic number, and the scale model will have a higher fall off rate.

This effect is evidenced in the data.
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6.5 JET EXHAUST MIXER SCALING TECHNIQUES

Comparison of the scaled mixer nozzle model data presented in Section 4
of this report to the full scale ICLS data verified the jet scaling tech-
niques, and it substantiated the use of scale model tests for exhaust nozzle

acoustic design purposes.

The mixer nozzle model data was scaled to the ICLS conditions using the
data points which had similar bypass ratios and mean mixed velocities. The
one-third octave frequency bands are shifted to lower frequencies based on
maintaining equivalence of Strouhal numbers. The relationship relating the

scale model and full scale frequencies is:

dsm
ffs = fsm d
fs

Where: ffs = Full scale frequency, Hz
fsm = Scale model frequency, Hz
dsm = Scale model diameter, m
dfs = Full scale diameter, m

No adjustments were made to reflect differences in jet apparent source
location and the directivity and spherical divergence corrections associated

with such.

Figures VI.5.1 and VI.5.2 show typical directivity comparisons of the
overall sound pressure level of the scaled model mixer levels and the full
scale ICLS data. These comparisons show good agreement between the scaled
model and the full scale data at these high power points (low power points
were not compared due to contamination of the OASPL's because of turbo-

machinery related noise).
Figures VI.5.3 to VI.5.8 show selected spectral comparisons correspond-

ing to the high power OASPL directivities discussed above. The spectral

shapes observed are also in good agreement, with the small differences at low
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frequency attributable to mixer cycle differences, measurement arc differences
(the ICLS measurement arc was centered on the fan face, the scale model mea-
surement arc was centered at exhaust nozzle exit plane, approximately 4.8
meters different), and apparent source location differences between the two
measurement schemes used (apparent source locations are different between the
two tests due to differences in the relationship of distributed source effects
and microphone locations). Large differences are expected at frequencies
above 1,000 Hz since ICLS full size engine included other turbomachinery
component noise contributions, while the nozzle scaled model data was for jet

noise alone.

6.6 COMPARISON OF ICLS TO THE CF6-50 AND REFERENCE ENGINE

The overall demonstration of the acoustic technology developed under
this program can best be seen by comparison of the ICLS to the CF6-50 refer-
ence engine. One of the more dramatic comparisons is the PNLT vs thrust cor-
relation shown in Figure VI.6.1. This figure shows the substantial reduction
of noise generated by newer technology E3 engine when compared to the older
technology CF6-50. The reduction of lower powers are due to improvements in
fan rotor/IGV spacing, turbine vane/blade ratio selection and treatment selec-
tion. Reductions at higher powers are primarily due to the improved exhaust
mixer nozzle as opposed to the separate flow nozzle used on the older tech-

nology engine.

These differences in design technology are further evidenced by com-
parison of the margins relative to FAR36 Stage 3 rule (Reference Table VI.6).
For example, the margins of the newer technology E3 powered Douglas Trijet
are significantly better than the older technology CF6-50 powered DC-10 Trijet

(values quoted are taken from Reference 15).
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TABLE VI.6

MARGIN RE FAR36 (STAGE 3)

3 Projected CF6-50C2
Douglas Trijet DC-10-30
TOGW = 497,000 1b. TOGW = 555,000 1b.
Takeof f 4.4 (Full Power) 3.5 (Cutback)
Sideline 6.5 3.3
Approach 3.8 -1.1
Note: "-" denotes exceeding FAR36 limits.
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7.0 CONCLUSIONS

It is projected that advanced aircraft powered by engines using the de-
sign concepts developed under this contract will meet noise regulation goals

with a minimum average growth margin of 3.7 EPNdB (Table VII).

Several notable acoustic technological contributions were made during

this contract:

° Demonstration of cut-on fan noise characteristics and acceptability
. Demonstration of jet exhaust mixer nozzle noise characteristics

) Demonstration of Kevlar bulk absorber suppression panels

° Verification of fan model noise scaling procedures

. Verification of mixer nozzle model noise scaling procedures

These characteristics and procedures are elaborated in the Appendix.
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TABLE VII

SUMMARY

PROJECTED AIRCRAFT NOISE LEVELS MEET ACOUSTIC PROGRAM
GOALS WITH AVERAGE GROWTH MARGIN RELATIVE TO FAR36 (STAGE 3)

Approach : 3.7 EPNdB
Full Power Takeoff: 4.5 EPNdB
Sideline 7.2 EPNdB
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Appendix 9.1.1

16214ES/FSDR/RPMAVG 11/14/83 8.933 PAGE

AVERAGE SOUND PRESSURE LEVELS

1

77.0 DEG. F., 70 PEEEEE?"EAﬁf“BRVT‘SiE‘*‘73075’Frf‘iﬁf“

IDENTIFICATION

AVERAGE - C CIAFI03G/F 1 182040
ENPUT - CI1AE103G/P x02s10 CIAE103G/P 1| X02600
ClACIU3G/P ) X023720 e

ANGLES MEASURED FROM INLET, DFGREES

P1189~-09

GP MICS/FULLY TREATED/6DB FREEFIELD CORR /®21102

10 20. 30 40. S0, 60’ 70. 80. 90 100. 110 120 130 140 150. 160,
FREQ PWL
80 651 €6.1 654 669 64.6 65 5 66.4 67.8 68.6 694 709 77 4 74 4 761 77.6 791 128.7
63 726 72.9 71.9 74.4 66.2 671 68 s 9.4 690 2093 71.6_73 0 7.6 _76.0_77.3_76.0 126.% n
80 67.7 66.2 65.0 650 651 66 1 fr 8 67.7 6804 G637 711 728 24 75.% 76.6 76.3 1251
100 67.9 66.7 65.7 66.1 67.3 w7 7 67.1 8.4 700 7v.2 721.7 3.3 747 6.6 77.8% 75.6 125.9
123 67.6 68 0 67.3 67.1 67.8 fa O 68 1 roa 7200 709 721 741 7% g 6.6 77.0 7%.2 126.2
160 _68.9 68.6 67.9 69 4 63 1 68 9 693 _708 71.0 707 72.0 74.)75.4_76.85 _75.6__74.8 126.3
200 66.9 690 69 7 709 70 7 Fi G 7.1 73 f 728 71.8 730 785G 2.6 76,0 75.3 73.4 127.3
250 69.1 69.4 69.4 69.5 631 G889 66.5 68.8 697 7205 ,1.8 73.0 74 7 75.4 73.7 72.0 12%.4
315 71.9 71.8 71.5 71.4 707 700 9.7 701 70.7 716 3% 744 % ! 739 74.2 72.6 126.5
400 70.9 ?71.4 70.3 71.0_71.6 706_70 2 - ?1.1_71.8_73.9_753_76.8 76.1 /7.2 75.3_73.6 127.8
500 69.6 697 69.2 69 9 706 64 B 730 715773 9h o 753 766 76.7 7,1 74.5 71.8 128 [¢)
630 72.2 71.% 709 7210 7203 70 0 70.3  70.3 71.7 73.7 74.7 75 8 75.4 751 72.9 69.9 127.0
800 78.0 77.5 745 7435 724 71 .3 69.9 205 709 72.4 735 74 a 796 /51 72.0 69.7 127.%
| ___ 1000 86.2 87 5 g82.7 8.7 804 _79.5 75.4 74.3_73.%_ 75.2 5.5 79 qa_zg‘g__zg;o 26.9 _74.4 133.8
1230 814 80 3 77.8 750 730 70 $ 68.7 G9.6 68.7 70.3 711 76 7. 73.9 70.4 €7.7 127.5
1600 91.3 955 94.1 856 84.6 78 7 8.6 766 743 5.7 763 77 ¢ an.a 79.1 76.4 73 7 139.¢
2000 87.8 89.) 90.0 88 2 81.9 77 @ 753 74.3 72.0 73.1 75.0 76 7 79 3 76.3 74.6 71.3 136.5
2800 82.4 82 4 81.6 82 J_82 1 77.4 74.6 74.3 73.0 73.6 733 752 78.3_ 790 74.2 73.3 132,86
3130 83.4 85 2 82.0 B1.9 78 7 i 9 1.2 73.2 72.4 7ia 76.2 76 1 791 78.2 73.9 709 132.6
4000 84.0 87.0 B81.7 81.0 77.4 79 8 70.8 735 72.4 733 754 78 0 70.7 78.5 73.9 70.6 133.1
3000 83.6 83.6 81.7 a1.3 77 4 706 702 73.9 72.3 74.4 56 79 % 8. 79.8 75.4 71.3 133.3
6300 84.1 054 85 7 82 6 78 0_ 73 % 69.1 7.3 719 7395 7501 zz‘gﬁagg_s 80.0 75.0 71.6 134.4
8000 81.9 62.0 60V 796 g 7 729 67,9 753 708 725 7276 755 795 80 2 74.5 69.7 132.8
10000 79.3 79.1 77.1 770 761 730 66.3 77.0 71.3 730 71.1 758 74 6 80.7 75.0 68.8 133.0
OASPL. 96 | 98.3% 97.) 93 .7 90 7 87 2 8% 4. 866 85 4 86 6 87 7 897 915 91.3 89.1 87.5 148.7
PNL 108.87110.9 169 .4 106 9 103 3 jno” 69777 "98 8 97 6 as 9 100 57107 6 10475 104 0 100.a 97 3
PNLT 110.7 114.5 112.8 109 9 106 3 10> B a4 8 107 4 98 9 100 2 101.6 104 7 106 3 105 5 102 3 99 8
DBA 96.7 99.2 97.9 94.3 9} | 67.1 849 856 Ba0 854 865 68 5 90.7 90.2 86.4 63.%
TTAPNLWE 1086 IPNLW= 117 37 7 LAPNLW= 9% 4 LIPNCWS 98,7 “TPNLW: 16T
IDENTIFICATION TEST onrr LOCATION  acousTic RANGE _ RCFERENCE RPM __ARITH AVG FNK TALPHA PAMB _PWL_AREA
TCTAETO3G/7F 1  1820A6 06~ 07-83 " TBEFBLFS a0 150" FT ARC 1820 9563 SAE?7 T 28.74 FULL SPHCRE

ALYND ¥00d 40

Si 359d TTYNIODIHO



Appendix 9.1.2
16214ES/FSDR/RPMAVG 11/14/83 8.935 PAGE 1
AVERAGF SOUND PRESSURE | EVELS
77.0 DEG. F., 70 PIRCENT R H DAY, SAE  150.0 FT. ARC
IDENTIFICATION
AVERAGE - CIAEN103G/P 1 2030A0 _“A
INPUT - CIAEI03G/P |  X02500 C1AE103G/P 1 X02380
CVAENO30/P ) XQR520 .. .
ANGLES MFASURED FROM INIET, DFGREES
10. 20, 30.  40. 50. 60. 70, 80. 90. 100, 110, 120, 130. 140. 150. 160.
FREQ PWL
50 66.6 67.3 66.5 68.1 675 G8.1 68 8 70.4 70.8 722 73.6 754 77.4 796 ©1.9 83.8 129.2
63 72.7 72.9 71.86 74.9 69.6 69.8 703 71.0 71.6_728 74.)_75 3__77.5_79.4_61.6_82.6 129.4
60 69.1 681 67.3 6/ 3 68.0 69.2 69 7 705 7t 4 725 73.9 756 776 79.3 B1.0 80.8 128.6
100 69.6 68.%5 67.9 68.5 63 2 69.6 702 7).5 72.5 731 74.4 76.4 /8.3 79.9 81.4 79.4 129.1
123 69.7 69.3 69.3 70.2 699 70.4 71.3 71.9 728 737 /53 769 7v.¢ 79.7 81.2 78.8 129.3
160_70.4 70 1 _69.5 70.4_ 70.0_ 702 709 7V.3 7?25 73 6_24.7 _70.6_27.9_ 79 5 _79.1 _78.%5 128.7
200 71.8 71.4 71.0 72.2 71.8 2.9 71.6 73.2 733 751 75.3 764 79.3 78.8 78.6 77.% 129.2
250 70.1 70.8 71.} 7V.2 71.0 71.2 7v.% 717 72.7 13.6 74.7 760 77.3 77.8 77.1 73.0 128.1\
313 73.0 73.0 72.8 73.2 72.% 71.7 720 72.2 726 74.2 75.2 7¢.4 77.5 78.2 77.3 75.0 128.7
400 71.7 722 72.3__73.0 7).8 723 71.9 729 73.7_762 769 76.2 76 7 718.3 78.7 732 129.6
800 71.0 70.8 72 0 72.0 71.6 720 72.%5 73.4 7?50 766 77.5 77.9 7R 6 76.1 75.8 73.2 129.8
630 73.35 72.2 73.% 731 71.8 71.7 7v.8 73.% 743 760 77.2 77.3 77.9 6.8 75.0 72.4 129.1
800 ?77.6 77.2 76.3 75.2 72.8 720 7V.% 72.9 729 74.4 76.1 7%.6 77.0 76.0 73.6 71.5 128.8
1000 _87.8 89.0 66 O _84.6 81.4 794 77.3 _72,0_174.8__76 3 77 4_80.1_80.0 78,6 77.0_ 7%5.8 |3%5.2
1250 88.5 84.8 82.7 B80S 77.6 756 /3.7 73.6 72 6 738 79.% 76.\ 77.4 7.2 73.7 72.2 131.9
1600 83.2 835 81.3 790 76.2 745 731 734 741 743 74.8 757 78 1 754 73.0 71.0 131 .1
2000 90 2 92.0 68.7 B87.5 83.4 B2.1 783 760 749 759 770 790 82 79.0 76.9 73.4 137.6
2500 84.6 850 83.0 62.6 79.8 77.0 73.5 74.0 72.4_74.4 75 4 77 72_797 77.8_74.% 71.7 133.1
3150 64.1 84.7 855 854 B350 B3 2 76.6 762 74 2 7356 761 781 81.4 785 74.8 727 135 7
4000 86 1 86.1 84.6 850 794 737 73,1 74.8 757 785 7.5 79.4 811 /B 4 74.7 72.% 135.0
5000 B85 5 B86.2 853 B85 6 B81.5 771 73.3 751 7485 76.6 782 79.8 Bl Y 788 74.32 71.4 135.6
6300 85.6 853 83 6_84 1 809 77.4 730 74.9 733751 77.0_78.7 B 1_8U | 749 72 2 135.3
38000 B4.1 B4.1 3.2 624 79.7 756 71.4 758 719 734 74.3 77.1 607 /90 72.4 69.6 134.%
e 10000 82.3 82.4 81.7 807 79.5 759 707 76.1 71.5 73,9 72.6 7685 60.7 7n2 709 67.7 134.4
8 OASPL 96 6 97.3 95 3 94.8 91.9_ 89 8_86.9 87 7 871 88 7_89.6 9} 2 93.1 92 4 91.6 90.7 146.4
PNL 109.5 110.4 108 3 108 0 106.2 10437100 0 100 5 99.9 101 9 102.2 103 9 106 1 104 1 101.3 89 2
PNLT 111.6 113.) 110.5 110.2 108.3 105.6 101.7 101 7 100.3 102.5 102 6 105.4 10. .4 10::.7 102.5 100.6
DBA 97.0 97.8 93.8 952 92.2 899 66.2 B6. 6 A5G 87.3 BB 2 BS.B U2 | N9 9 £6.8 84.5
APNLW= 109 .4 IPNLW= 117.4 LAPNLW=""97 8 LIPNIW= 101.0  TPNLW= 1161
e IDENTIFICATION TEST DATE ___LOCATION ACOUSTIC RANGE  REFERFNCE RPM_ ARITH AVG FNK___ [ALPHA___ PAMB PWL_AREA
CTAE1OMG/P | 2030A0 06-07-83  PLERI F& an 150 FT ARC 2030 12157 SAE77 28 72  FULL SPHERE
GP MICS/FULLY TRFATED/GDB FRUFFIFLD CORR /821102
—
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Appendix 9.1.3
16214ES/FSDR/RPMAVO 11/14/83 6.933 PAGE
AVERAGE SOLIND PRFSSURE (FVELS
7ifa‘béb‘mrf,‘GB"EERFER}“é'HT'bKVT”EAE”"|5bfo"rif”]hé' T
IDENTIFICATION
AVERAGE - CIAEIG30/F | 218048 T
INPUT - CI1AFI1N3G/P 1 X02%30 CIAEV103G/P X02490
—— CIAFIDYG/P ) xQp290 e I
ANGLES MEASURED FROM INLET, DEGREES
) 20 30. 40.  50. 0. 70, 80. 80 106”110 120 146" 140.  1S0. 160
FREQ PWL
30 683 66.8 67.8 69.6 G9.3 704 71.2 72.8 733 743 756 77 6 80.3 82.6 85.0 87.0 132.0
63 73 6 73.5 72 ) _75.1 7.0 71.0 72 2220 732 73.1 _76.1_782 80.9 82.4 04.5 83.7 132.0
80 72.0 70.6 63776909 711 71.6 718 729 740 731 e 3 786 80.9 827 84.2 84.2 131 7
100 71.3 69.35 69.35 70.8 71.6 72.85 729 733 74.3 787 77 2 79.3 81.1 83.1 64.2 82.7 131.9
123 71.4 70,9 71.4 72.4 721 72.7 734 1435 749 762 778 79.7 81.3 82.9 84.1 82.1 132.)
160 _71.9 72.0 72.0 72.4 72.0_72.7_73.2 739 74 ¢ 76.1_77.2 79.3_81.0_82 4 _82.5 81.3 131.8
200 72.8 724 73.7 73.7 74.2 746 73.9 757 15 7 7% 77.6 796 81 9 81.9 61.9 601 131 9
250 71.3 72.4 72.3 73.1 73.1 73.3 73% 741 750 758 717 e 78.8 £0.) 80.9 80.5 78.0 130.7
318 73.7 74.0 73.8 74.2 73.6 734 74.0 744 750 766 7.5 79.0 80.3 80.4 80.3 77.6 130.9
400 728 74.4 73.3 729 74.0 741 743 747 758 77.8 78,8 797 Bl ) _80.3 79.8 77.) 131.%
800 72.3 72.4 7273 736 739.2 734 74 a 753 762 76 3 78 8 79.7 80.4 79.8 76.2 75.0 131.1
630 74.7 74.0 73.4 74.8 733 735 74.0 755 759 786 76 6 vo 6 79.8 79.0 77.2 74.4 131.0
900 78.3 77.7 75.8 76.4 74.3 736 735 740 746 76.1 770 77.7 70 77.8 75.9 73.3 130.2
1000 8486 _84.5 81.9 8) 2 798 772 75 2 747 750 768 77,6 791 _78.9 77.9 76.3_73.7 132.8
12350 91.4 909 88.4 881 86 4 856 9B 780 779 786 0 by e 831.4 829 &83.1 79.8 77.8 138 3
1600 63.6 83.7 619 799 77.8 59 742 743 748 768 g 3 77.3 791 76.7 75.0 74.4 1321
2000 90.) 93.7 91.2 87.6 8G.3 HO B BO 1 ,8 7 77.1 77 6 78.2 80.9 B0.3 78.7 76.5 74.2 138. 8
2500 90 0_95.9 89 )\ 8G 7 63 2 %04 776G 77 1_23.7.77.3 793 843 83 0 81.9 788 76.4 139 3
3150 83.8 87.2 @84 90.4 88.1 879 BV .7 80 3 768 Iy o 76.7 799 0622 78.4 76.8 745 139 1
4000 85 3 85.2 84 .2 84 .0 81.7 78 . 6 75 7 76.5 771 9 7 81.6 821 5.5 8y .2 77.2 74.7 136. 4
S000 86.7 86G.8 83 .6 8%.9 82 .4 78 2 73 2 76.0 76.5 78.35 80.4 81 6 a1.5 7.8 5.2 72.8 136.3
6300 65 3 85.2 83 8B 84.5 82.) /8.3 7192 /6.1 792 771 _80.0 81 6_03 Yy 8B 76 2 73.5 136.2
378000 B84 4 84 7 B4 2 AI B AN T VI G IS 76.0 73.5 5.1 768 783 /9.7 77.4 734 705135 4
3 10000 83 2 83.) 82.7 822 807 77 4 735 76.8 729 74.2 748 /5B 775 /5% 70.3 68.0 134 9
il O0ASPL 97 9 100.2 97.3 96.7 %4 & 09689 2 908 920 979 951 _94.3_94.9 93.6 148.8
PNL 110 9 114.1 110.3 711 0 108 8 1032 101 8 103777165 27107 0108 3 166 1 103 8 101 7
PNLT §13.3 117.4 112.3 113.5 111.4 110 3 105 1 104.4 102 8 104 6 106 4 108 8 109.2 108 0 105.2 103 0
OBA 90.5 101.0 98.0 97.2 950 926 849 @96 A7 8 89 3 o0 o 92.7 93.%5 91.5 89.0 86.7
B APNLW= 111.7 TPNLW= 119 9~ LAPNL W10 6 T T PNLW: 104 % CTPNLW= 118 8
TR Ea LEICATION —_  YEST DATE  LOCATION  ACOUSTIC RANGE REFERENCF RPM_ ARITI AVG FNK__ IALPHA __ PAMB PWL_AREA |
TAFT103G7F 1 21 BOAD 06-07-837 PLIRIFS a0 180 F1 ARC 2180 14163 SAE?7  28.74  FULL SPHERE
GP MICS/FUL LY TRUATED /v 0y FREELFIELD CORR. /Fr21102
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16214ES/FSDR/RPMAVG 11714783 8.933 PAGE 1

AVFRAGE SOUIND PRESSURF LEVILS

770 DEG. F., 70 PER.ENT R.H. DAY, SAE  150.0 £T1. ARC

IDENTIFICATION

AVERAGE - CIAEIOIC7P ) 2220A0

INPUT - CIAFI03G. P I X02540 CIAE103G/P | X02460
CIAE103G/P 1 __ X02400

ANGLES MEASURED FROM INLET, DEGREES

»1188=C3

6%1

40

Nl

iy

-y

ALYnd ¥ood 40
SI Zogd

10. 20. 30 40, 50. 60. 70. 80. 90. 100 110, 120. 130. 140. 150. 160.

FREQ PWL
S0 69.1 69.35 69.3 71.1 71.7 72.3 731 74.} 749 76.4 77.9 801 82.4 84.7 87.7 89.9 134.4
63_73 5 73.85 23.0 76.) 73.3 72 3 73.5 74,1 7% 0 77 2_77.9 80 2 82 3 85.0_ 067.3 88.6 134.3
80 2.4 71.6 71.6 71.6 72.4 728 735 74.7 757 777 ) 78.7 809 62.86 84.8 86.7 87.0 133.9
100 72,3 71.3 72.0 72.4 72.6 73.4 T4.4 752 /6.3 776G 790 8 5 831.5 85.3 06.8 835 134.1
V25 72.4 72.7 74.0 74.%5 73.7 746 754 759 76.7 78.1 79.7 8\.8 83.%5 850 86 5 64.5 134.2
160 73 0 73 8 74.0 74.1 73.7 74.2 74.9 _76.0_ 76.5_78.0_79.4 _8) 4_073.3 _B4.7 64.7 B83.8 133.6

200 73.6 74.0 75.7 74.6 759 755 756 77.2 77.7 76.8 79.8 81 9 83 8 84.5 84.5 82.7 134.0
230 72.8 742 75.0 74.7 3.0 754 7%54 /5.8 77.0 780 /9.0 61 0 8. G 83.2 B3.2 80.8 132.9
315 74.9 7%5.2 76.0 756 75.3 751 757 76.0 77.0 782 79.5 80.9 82.3 82.8 82.2 79.3 132.8
400 74.2 75.1 74 5 757 753 755 758 76.3_77.6_79.6__80.4_ 81 5 _ 825 082 3 _81.8 78.9 133. ]
800 74.1 73.6 73.9 751 74.8 75.1 76.4 76.6 77.8 795 80 2 81 3 82.3 B1.7 B0.7 77.4 132.8
630 75.9 73.1 75.0 76.0 751 755 7.8 77.0 77.84 800 QU6 B).3 61.9 60.7 79.7 7G6.¢ 132.9
800 78 8 78.7 76.8 77.0 753 750 75.0 737 76.6 78.4 78.7 798 80 8 79.8 78.3 756 132.0
| 1000 83.) 83.4 80.8 796 772.7 6.2 752 756 764 781 _78.4_ 74.3 79.8 79.1__77.9_74.5 132.7

1230 90.9 94.8 92.0 90 1 872 8.5 81.8 81.2 80 1 80.8 681.4 83 2 853 B1.8 B804 79.0 140.3

1600 83.1 85.5 84.2 B82.) B0.2 775 76.2 764 769 786 79.2 AL.2 BU.2 79.1 77.3 77.4 124 2

2000 90.1 97.0 92 9 88 6 H1.0 81 4 782 768 762 780 786 80.4 81.1 787 76.9 74.7 140.2

2500 96.2 97.} 93.0 91.0 #66 63.1 808 84 780 794 802 _85.7 847 01 B8_79 0 _76.2 141.8

3130 86.6 87 9 B7.5 89.5 AG.9 83 9 797 77.7 768 77.3 784 80.5 83.4 IR 9 76.2 74 0 138 1

4000 87 5 B8 ) BG6.8 7.2 85.2 81 3 78.4 78.2 78.5 B0 7 61 4 8'7 &81.) 79.9 77.2 7% 2 138.0

5000 89.4 89 7 B87.2 B87.2 84.5 61.0 77.9 77.8 78.9 81 2 A2 9 B84 ) 83.9 BO.2 77.9 7%.7 138.6

6300 87.4 87.7 86.2 87 2 84 8 81 3 78.3 77 2 77.2 79 1_81 8_81.4_86.1_81 3 77.8_74.9 138.7

8000 86 3 86.8 B83.7 B56 83.4 B0 O 76.7 76 9 751 769 7R 7 804 @23 799 755 F2.8 137 3

10000 84.8 64.7 B83.5 683.4 8Y.9 79.1 75.6 77.0 73.9 76.1 76.6 765 60.1 7/.6 /2.3 70.0 136.4

OASPL _100.2 102.5 99.5 98.3 954 92.7 90.9 90 7 90.9 925 93.6 95 3 969 96 2 965 96.1 150.3
CTPNITI14 6 11878 112.9 111.8 109,71 106 $ 1038 103 171033 705 17106 3 107 9 104 4 1AC & 105 103.0
PNLT 118.0 119.4 116.1 114.9 111.9 108.7 105.9 104.9 104 4 105.7 107.1 109 0 111 2 107.9 106.0 104 0
DBA 101.0 103.4 100 2 98.8 95.7 92.6 90.1 RI 4 N9 3 909 91.9 937 950 ~2. 2 90.2 88.)
APNLW= 11273 TPNLW= 1214 LAPNLW= 1028 LIPNLW= 106" 7 TPNLW= 1202
) IDENTIFICATION TEST DATE _ LOCATION _ ACOUSTIC RANGE  REFERENCE RPM_ ARITH AVG FNK 1AL PHA PAMB PWL AREA
"CYAEI103G/P™ 1 23°0A0 06-07 63 PEFBILES 4D 150, Fi ARG 2320 16223 SAE?7?7 28.74 FULL SPHERE

GP MICS/FULLY TREATFD(GDB FREEF IELD CORR. /821102
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Appendix 9.1.5

GP MICS/FULLY TREATED/60B FREEFIELD CORR /%2102

16214ES/FSOR/RPMAVG 11/14/83 8.935 PAGE
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 PERCENT R H. DAY, SAE 150 O F1. ARc =
IDENTIFICATION
AVERAGE - CIAEI103G/P | 2500A0 . D
INPUT - CIAEIO3G/P 1 X02550 CIAEI03G/P | X02470
CIAEVU20/P ) X024\Q. _ _  _ ___ _ __
ANGILES MEASURED FROM INLET, DEGREES
10 20 30. 40, 50 600 70. 80,  90. 100 1107 120 130 140, %0 160
FREQ PWL
30 70.8 731.5 71.6 73.4 73.7 74.4 730 761 77.6 78.8 808 2.8 851 87.7 90.9 93.1 137 4
63 74.7 74.9 _74.0 _76.0_75.3% 757 76, 2709 77./7 80 0 00,9 _82.6_ 85 _ 87.6_90.\ 91,9 132.1.
80 74.6 73.6 73.3 73.8 742 751 762 77.1 7/.9 798 Ai.7 83 7 857 876 807 U 2 136.8
100 74.8 73.3 74.6 73.1 75.1 73.7 76.7 77.6 78.4 803 81.7 839 #5.4 86 1 90.0 88 6 136.8
123 74.8 75.8 76.2 76.3 75.7 76.6 77.6 784 793 808 6235 643 AG. A 87 8 89.7 68 0 137.0
160 _78.3 76.1 75.6 76.4 738 76.3 77.4 78 1_79.2 80 6 u2.)_84.1_85 9 _@7. 9__90 g 7.2 136.%
200 73.8 77.2 76.9 774 773 77.2 78.1 RO O RO 2 BI 2 82 6 B4 7 8L A 873 85.7 136.7
230 74.9 76.8 76.7 77.0 77.2 77.6 77.7 783 792 81.0 B2.2 83.9 8n.5 66 2 as.s 83.7 135.8
318 76.4 77.0 77.2 77.5 ?77.8 77.3 76.% 787 79.6 81.2 83 2 ao S 85.2 A5 7 85.2 R2.4 1356
400 75.8 77.4 76.7 77.7 77.6 77.6 78.2 _79.)_80.4_ 82 Q 83.| 841 850 050 846 81,7 135.7
S00 73.3 759 761 77.1 768 77.3 784 7869 803 821 82 7 54 0 R4 A 84.4 R3I.6 B80.4 135 4
630 77.53 77.2 77.8 78.0 77.4 77.5 78.4 79.4 B1.1 837 830 83 7 B84.5 83 4 62.6 79 4 135.5
600 80.0 80 1 78.3 794 77.6 77.1 77.4 78 2 7q 0 81.1 821 825 833 A? S B81.2 78.3 134.5
1000 62.8 62.9 8).0 60S 769 77.6.77.3 77.9 78.7 60.1_81.3 82 1 82.2 81.7 ao z 7z¢1_11444
12350 830 921 958 91.4 90.7 679 84 9 83 3 sa 0 833 832 850 859 84 9 142 2
1600 87.7 68.0 88.8 AG.6 85 1) 826 B80.6 79 ) 79.8 B1.3 80.9 82 3 82 7 81 7 eo z 77.5 137.6
2000 87 1 862 84.5 84.4 819 795 779 773 76.0 79.7 #0.5 82 0 81 6 80.2 780 75 4 135. 9
2500 99 ) 97.8 96 0 92,4 693 B8.7 852 829 629 82 0 82.7 84.9_ 868 83.3_61.7 79.9 144.0
3190 90.2 80.4 90 2 830 86.5 836 608 /5.3 793 798 8).4 834 851 81 0 768 I8 3 139. 4
4000 89.1 $0.3 92.0 89.8 ©A.9 86.7 83.2 61.1 B1.7 ©2.8 4.2 857 87 6 62.1 797 77 4 147.3
3000 90.0 9).23 88.9% 89 1 87 .2 84 6 82 2 80.9 82 4 84 3 86 4 88.3 8L 0 82.1% 80.1 78.2 141.1
6200 _89.) 891 88.3_68.6 HG. 8 83 9 81.6_790 79.7 81 .5 84.3_ 86 |_ 86 3 .B2.3__79.1_76.6 _140.4
8 8000 877 878 87 7 87.6 857 828 808 r7 9 76 o 78 e a1 S 832 B85 1 825 78.0 75.6 139 6
sl 10000 a6 2 86.4 8359 856 6850 81 9 79.4 771 75 o 76.3 8.5 80.6 81.6 78.9 74.2 71.5 138.%
§_OASPL 102 2 101.8 101.5 995 97.8 95.9 93 9.930 937 951 963 _97.9 991 _98.9 99.6 99.2 152.3
PNL 116 8 116.3 1152 11572 111.27109°77107 a4 105 9710673 107.6 108 2 710 9 111.7 705 0 1678 105. 8
PHNLT 120.3 119.1 11%.7 115 8 114 1 112 3 109 3 107.6 107.8 108 % 109.7 11t 9 112.9 110.0 108.9 107.2 M
OBA 103 0O 102.5 102.2 99.9 9 96 0 43 3 91 8 92 3 33 4 91 6 96 2 96.4 94 3 9z.8 90. 4
APNLW= 114.77 " TIPNLW= 123 6 —  LAPNLW: 108 1T UIPNLWE 108 d T T T TeNCWE 122 4
RErean  CATLON s TESL DATE _  IOCATION _ ACOUSTIC RANGE  REFERENCE RPM__ ARITH AVG FNK  |ALPHA _ PAMB PWL_AREA
CIA(’.IO3G P 2500A0 06 07 63 PEERLES 4D 150 F1 ARC 25,00 19263 SAE77 28.74 FULL SPHCRE

ALVNO ¥0Od 10
S 39vd TYNIDIUO



- Appendix 9.1.6

16214ES/FSDR/RPMAVG 11/14/83 8.935 PAGE 1

AVERAGE SOUND PRESSURE |ILEVFLS

77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 1500 FT. ARC

IDENTIFICATION - [

AVERAGE - C1AE103G/P 1 2800A0

INPUT - CIAE103G/P 1 X02560 CI1AEI03G/P 1 X02420
CIAZI03G/P_ | X0Q246Q _

ANGLES MEASURFD FROM INLET, DEGREES

©t189-08

IST

10, 20 30. 40 S0, 60. 70. 80 90. 100. 110. 120. 130. 140. 150. 160.
FREQ PwWL
50 74.3 74.9 74.9 76.6 77.6 78.4 792 80 I B1.5 82.9 84.8 87 2 89 4 92.9 96.35 100.0 143.0
63 77.4 77.3 76.6 78.1_ _78.% 78 9 79.9 81.1 82.1_83.4 84.9 8/ 0 89 6 42 6__95.8_ 98.0 142.2
80 78.5 77.6 77.1 77.7 778 78.9 MO 2 B1 4 825 83 7 856 87 8 95 97.0 95.4 96.1 141.8
100 79.5 78.3 79.0 79.) 79.2 79.7 81.3 82.0 63.0 B84.3 86.2 88 4 90 ¢ 93.5 93.3 94.%5 142.0
123 79.7 79.6 79.4 80.1 79.9 80.9 AR1.4 87 % 63 5 8BS ) 06.8 AR 7 90 o 93.2 95.3 93.5 141.9
160 78.6_80.1 79 6 80.6 799 60.5 81 4 82.4 83 5 84.8 86 5 88.6__90.9 93.0 94.1 92.6 141.5
200 79.5 80.7 81.3 81.8 6#0.3 681 3 82 2 83.%5 B4.3 B85 5 A7 0 89 0 9l 2 2.8 93.3 91.7 141.3
250 78.0 80.2 80.7 BI.) B81.1 B1.7 82.2 B82.7 B3I.8 B85.) 66.7 845 80 6 91.7 92.2 89.6 140.7
313 78.6 80.0 BO 1 B1.0 B1.3 B81.4 B2 4 AI O AA ) 852 NG 6 BO.2 901 9.3 91.0 88.3 140.4
400 77.8 79.9_79.8 81.1_ 81.2 81.5 82 2 83 | 84.2 857 87.3 _88.5 90.1 90.3 90.0 86.7 140.2
500 78.2 79.3 7935 809 80.7 8i 5 826 NV P P4/ 861 069 BB 1 BT 9.7 806 A3.7 139.8
630 79.1 79.5 B80.1 81.1 81.0 81.4 82.3 83 6 854 862 67.1 88 1 69.0 88.9 87.7 84.4 139.7
800 80 9 81.8 80 1 81.3 80.7 #80.9 81 8 82 6 83.7 853 86 1 B3 88 2 87.5 B8G 0O 82.9 138.8
1000 83.7 83.4 81.9 822 61.6 81.4 8).3 82.4 83,) 84.6 83 6 _86.7 07.0_ 86 6 B85.0 B81.8 138. 4
1250 86.8 90.3 90.5 88.7 FG B U5.C B4.4 541 83 9 64 9 038 8L C 670 86.6 B5.4 81 .4 140.7
1600 96.3 100.4 101.2 98.2 94.9 94.4 92.7 91.4 87 6 88.14 889 B87.9 89 4 09.7 87.3 83.1 148.3
2000 86.6 87.3 85.8 85 2 84.3 B82.6 B81.9 B81.6 874 81.8 B4.4 8- 8 6% 2 84.4 B85.7 79.4 138.7
2500 90.4 91.6 89 9 89 6 87.7 855 B3.4 82 8_82.7 64.5 e4.7 87 1 _87.3 84.2 84.2 79.7 141.0
3150 97 4 94.7 95.2 96.2 64 5 9i.1 839.2 85 9 84.6 871 86 1 B/ 8 87 8 85.3 84.3 81.0 145.5
4000 90.3 91.2 90.8 90.9 69.2 86.5 05 2 83 G 650 B6.) 87 5 88 % 91.7 ¥5.4 82.6 81.0 143.0
5000 90.5 91.4 90.6 91.0 89.6 87.1 86.0 B4.5 86.3 7.5 89 .7 90 1 90.2 85 6 863.0 80.8 143.6
6300 9n.7 91.3 698 9).0 893 866 6853 83 2 838 853 07.8 89.3_89.1 A5.) 82.1_79.3 143.1
6000 68.7 89.3 88.9 83.7 AB.1 850 64.0 6).5 80.9 825 855 67 4 88 a 84.8 80.6 78.35 1421
10000 66.8 86.9 86.3 66.9 66 0 63.5 82.3 790 78.8 80.2 P2.1 840 64.4 81.7 78.0 75.4 140.3
_.OASPL 102.5 103 6 103.9 102.9 100.9__99 3 98.2 97.6_97.7 99.0 100.3 101 8 103.2 103.9 105.1 10%.2 156.1
PRL 117.1 116 6 116.7 116.8 1153 113 0 111 4 110 3 1101 111 .6 1130 114 2 17166 113.0 112.2 109.7
PNLT 120 0 120.8 122.3 121.5 118 4 116.4 114.5 113.1 111.6 113.0 114.3 11% 4 1167 114.4 112 6 111.3
DBA 103 2 104.4 104.6 103.5 101.3 99.3 97.9 96 7 96.) 97.5 98 5 9u 8 100 5% 98.7 97.35 94.6
APNLW= 1181 IPNLW= 126 2 LAPNLW="108_7 LIPNLW= 107 8 TPNLW= 125 O
IDENTIFICATION TFST DATE _LOCATION _ACOUST|C RANGF REFFRONCE RPM _ ARITH _AVG FNK LALPHA PAMB PWL _AREA
CVAE1D3G7P~ 1 80O0AD 06-07-83 PEFBI TS 4D 150. F1 ARC 2800, 25193 SAE?77 28.72 FULL SPHERE

GP MICS/FUILY TREATED/GDB FRFEFIELD CORR. /821102

N0 ¥ood 40
SI 28¥d Twniorgo

ALvng
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Appendix 9.1.7
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16214ES/FSDR/RPMAVG 11714783 8.935  PAGE
AVERAGF SOUND PRESSURE LEVEI.S
77.0 DEG. F., 70 PLRCENT R.H. DAY, SAE 1500 FT. ARC
1DENTIFICATION
AVERAGE - CIAEI103G/P 1 3100A0 B T
INPUT - CIAFI103G/P X02430 CI1AEYQ3G/P 1 X02450
CIAEN103G/P | x02390 s o
ANGL £S MEASURED FROM INLET, DEGREES
0. 20 30. 40 50.  60. 707 e0. 90 100, 11G. 120 130, 140, 1%0. 160,

FREQ PWL
BO 78 0 78.7 78.6 80.5 B81.0 81.8 82.9 83.9 851 86 3 88 .3 90 9 93.5 a7.1 101.9 105.9 148.1
63 81.8 60.8 80.9 B8) 9 81.6 82.2 83 .4 84.% 55 2 _87.4 89,0 _9)_ 23_.97.4.100.6 103.9 142.2
80 @83.1 B81.8 81.2 81.9 82.0 B2 6 836 05D 2 87 4 83.6 91 9 94 0 Q7.6 100.7 101.8 146.7
100 83.8 82.6 82.5 83.2 63.3 A3 9 84 7 85 7 ao 7 88.3 00.3 926 954 98 2 101.0 99.7 146.7
125 82.8 83.4 82.6 83.8 B3I.7 B84 5 65 2 AC.2 87.3 80 9 ©0.8 9~ a 95 5 97.9 100.7 98.7 146.6
160 _82.4 84.0 83.4 84.3 61.7 84.2_ 85.2 8G.0_ 87 1 Q g gg.g 93.1 _95 ¢ 93;1__32 4 97,8 146.2

200 81.8 84.2 B4.7 84 9 851 064.9 658 B/ 2 88 2 i 93 2 CLNET .6 9G.7 146.0
250 81.9 83.7 B84.4 B4 7 84.5 B85.2 05.9 86.5 87 9 ag 3 9| o 92 9 951 97.0 97.3 94.8 145.4
315 62.1 683.1 83 851 852 652 66.1 66.A 687.9 894 91.0 929 ui ) 96.0 96.2 93.1 145 0
400 81.3 83.) 63 % 84.8 631 854 86 3 86.9 B8.1 898 _91.3 93 2 04.6 95 7 94.9 91.9 144.7
500 81.4 82.4 829 845 84.9 854 86.4 87.2 UB.G 90.2 91 .2 93 G G172 04 6 93.7 90 4 144 3
630 82.0 63.4 B83.) B4.3 B4.7 B5.6 86 4 87 6 88 9 90 2 91.) 92 9 97 8 91.6 92.5 89.6 144.0
800 63.6 836 821 84.) 83 9 846 657 868 BB.| 89.7 90.6 92.1 92 8 925 90 9 67.9 143 2

1000 85.7 859 845 84.4 84.7 6486 654 8.2 673 89 3__90.3 91 z,kgg;gﬂvqg 6_89 9 688.7 142.8

1250 89.6 90.3 69.0 86.9 86.2 857 86 2 8¢.7 B/.5 888 895 91 6 81./ 908 89 1 859 1491

1600 98.2 101.4 100.5 999 97 0 96.0 94.2 924 91.6 92.1 92.7 957 952 94.8 97.9 89.7 130 2

2000 90.6 91.8 90 8 91 0 88.5 87.9 687.3 86.7 8/.1 88 7 69.5 91.3 90 7 63.8 88.2 64.9 143 7

2500 89.3 89 1 88.5 €92 87.3 NG 6 B6 4 AG.) BG 8 88 7 89.7 90 G_09 4 _88.5_ 86.1 _83.7 142.8

3150 96 3 93.9 97.3 877 94.2 9i.6 909 89.7 695 90 4 81.7 92.5 909 89 6 B7 0O 855 1478

4000 9).1 981.2 91.0 913 835 88.0 67.5 A47.0 67.7 8.8 089 8 O1.2 B3 % B87.9 B85.1 83.4 144 2

8000 $3.7 93.8 92.7 943 92.1 90.4 69.3 88.8 89.6 90 9 91.8 910 91.0 BO6 3 B85 9 84.0 146 4

5300 91.6 91.3 90.7 922 904 669 87 7 BG6 B7 B 699 922 910 97 3 89 5 85.7 83.5 14%.9

8000  89.2 89.2 89.7 90.3 88 3 B86.2 8355 64.2 84.7 B8G S 89.7 90.A 89.9 87.9 836 81 3 1441

10000 87.4 86.8 87.0 87.7 862 845 83.7 81.7 82.4 643 038 876 676 AG.7 80.8 78 1 142.4

OASPL 103 6 104.8 104.5 104 6 102 4 101.5 10) 0 100.8 I} 6 103 0 104.4 106 2 107.3 108.6 110.2 110.8 159.9
PNL 117.4 117.8 118.1 118 5 716.2 114.6 114 2 113.7 114.1 1154 116.72 118 1 117 8 1174 116 371144
PNLT 120 2 121.3 121.6 122.2 119.4 117.7 116.7 115.7 115.6 116 5 117.8 1195 119.1 118.8 117.7 115.8
DBA 104.0 1035.4 105.0 105.1 102.5 101.2 100.4 99.6 100.1 101 4 102.5 104 | 103.8 103.3 101.9 99 4
APNLW= 121.2 IPNLW= 127.7 LAPNLW= 113 5§ LIPNLW= 108 7 TPNLW= 125 6
| _IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE  REFEREN(E RFM __ ARITH AVG FNK 1AL PHA
CTAET03G/F 1 3100A0 06-07-83 PEFRI ES 4D 150 FT ARC 3100, 32327, SAE77

GP MICS/FULLY TREATFD/6DB FREEFIELD CORR./821102
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Appendix 9.1.8

»I1108-08

GP MICS/FULLY TREATFN/6DR FREFFIEID CORR /&21102

16214ES/FSDR/RPHAVG 11/14/83 8.935 PAGE 1
AVERAGE S&HIND PRESSURE LEVFLS
77 O DEG. F., 70 FERCFNT R.H. DAY, SAE 150 0 FT ARG )
IDENTIFICATION
AVERAGE - CIAF103G/P 1  32G7AD T
INPUT - CI1AFI103G/P ) X02440 CIAE103G/P X02570
ANGLES MEASURED FROM INLET. DFGREES
0. 20 30 40. So. e0. 70 66, 9o oo 110777207 T1300  140. iS0. 160,
FREQ PWL
50 806 81.2 81.0 82.2 83.) 836 84.4 85.8 87.1 89 O 91.3 92 9 95.5 95.9 105.0 110.1 151.%
63 64.1 84.3 83.2 84.0 83.7 84 0 847 89.4_567.0 89 )__91.3 _93.1_96.3_99.7 104.0 102.7 150.2
80 85.4 83.6 830 83.5 83.8 852 06.0 865 877 847 91.9 941 96.5 59.8 103.0 104.8 149 )
100 86.3 85.4 854 859 857 86.3 A6.9 88 2 88.8 90 92.6 9%.1 97.7 1009 103.8 102.9 149.4
123 84.3 85.6 5.3 658 6855 664 67.6 65 4 69 7 90 & 92.7 95.4 97.5 1n0.9 103.5 101.8 )d9. 2
160_84.4 06.0 66.) 86.8 859 86.4 87 2 ea.s ps.9 91.0_93.0_935.9 97.9 100.3_101.9 100.4 148.6
200 83.7 863 87.2 86.9 B6.8 8.6 87 9 094 596 oi ¢ %3 6 9L 7 977 100.4°101.2 995 148 8
230 83.9 86.1 87.0 67.4 87.5 B7.0 87.8 88 8 89.6 9 8 92.3 955 98.1 99.3 100.1 97.8 147.9
315 84.2 83.9 86.5 87.6 87.7 87.6 88.6 80.9 @3 8 92 0 93.5 952 97 3 99.2 98.5 96.1 147.5
400 834 8%.0 855 87.6 68.) 87.7 8n 6 an.e 90.7 924 937 95.6_097.4 98.1 97.5 94.9 147.2
300 831 84.3 857 673 87.7 87.5 850 89 3 90 8 95 i 83.8 96 0 97.0 97.4 96.5 93.6 147 0
630 62 6 84.1 650 869 878 883 883 A3 8 91 0 o 9 936 954 96.6 96.5 95.6 91.8 146.6
800 84.8 64.9 84.0 857 87.0 86.2 87 9 89| 80 & 91.8 92.9 950 95.1 95.7 93.9 90.7 145 8
1000 _BS 7 87.6 87.2 660 864 87 | 878 884904 91 6 92.8 91.8 _94.8 9319 92.7 88.2 145 4
1250 88.8 90.3 90.5 0.5 87 9 677 87.4 88 5 90 4 oI ! 924 9°°47793.2 933 91.7 88 3 14% 3
1600 97.0 97.7 98 5 97 6 97.93% 97.2 94.a 94 2 97. 4 86 9 aG.6 98 . 3 as 93.6 95 .3 91.1 1%0.7
2000 94.4 94.7 946 94.9 942 932 91.3 91 4 91 & 92 6 93.9 95.1 93.2 9z.3 92.3 89.4 147.7
2300 689 2 88 9 83.9 B9 9 89.6 A8 6 AQ 1 803 09.7 911 91.7 940 9).7 90.9 88.8 87.0 145 0
3150 98 4 96.6 93.8 950 93.6 81.6 81 6 90 9 90 % 91.1 920 93°4 91.7 90.3 68.8 86.4 147 3
J000 94.0 93.6 922 934 935 910 90 A 007 1.3 9) ¢ 925 935 91 4 A9 8 BH 6 8% 9 146.9
3000 92.6 93.3 93 S 93.8 93. 4 9.3 90 7 90 .t 91.8 93 .1 94 .1 96 2 9.7 0 1 88.95 866.3 147.9
6300 90,7 90.5 91 0 92.3 905 89 > nas 7 08 0_90.2 920 94.0 970 935 91.2 8.8 86 2 1471
5000 @8.4 88.8 893 90.3 8.9 60 8 857 84.5 86 7 8y 8 923 9371 91 6 89.6 86 3 64.6 145 6
10000 86 S 85.7 86.3 86.9 86.7 84.9 84.1 82 7 84.3 86 3 €8.3 90 8 B9. 3 88.1 85 .4 83.5 143.9
—OASPL_104.3 104.3 104.1 104.4_104.0 103.2 102 7.103.0 103.8 105.5 106.98 108 8 109.4 111.0 113.0 114.3 161.8
PNL 118.9 718.2 17171 117.8 117.1 116 0 115.7° 115 8 116 3 117 6 118.9 12077 1195 119.1 119.0 117.0
PNLT 121.1 120.0 1190 119 9 }19.3 118.2 117 .5 116. 9 116.9 119 3 120.0 122 © H19.8 119.3 1201 17.5
DBA 104.7 104.8 104 2 104.4 103.9 102.9 101.9 101 8 102 S 104 1 105.1 106 8 105.7 105 3 104.7 10).8
APNLWs 123.0 IPNLW= 127 .6 LAPNLW= 176,71 LIPNLW= 110.7 TPNLW= 126.7
, IDENTIFICATION  TEST DATE — LOCATION  ACOUSTIC RANGE _ REFERENGE RPM___ ARITIH AVG FNK _ TALPHA PAMB PWL_AREA
CYAET1O3G/P 1 A267A0°  06- 07-81 PEERILFS aD 150, FT ARC 3267 . 35330, SAE?? 28.72 FULL SPHERE

ALITYND Hood do

Si
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Appendix 9.1.9

PS1

16214ES/FSOR/RPMAVG 11714783 9.019 PAGE |
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 PERCINT R M DAY, SAE 150.0 FT. ARC
LDENTIFICATION
AVERAGE - CZAE106G/P 1 1820A0 -
INPUT - C2AEY06G/P ) X02810 C2AEI106G/P 1 X02900
C2AE1006G/P 1 XQ267Q . [ e
ANGLES MEASURED FROM INLET, OFGREES
10 20 30. 40. S0. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160.
FREQ PWL
S0 64.9 64.7 64.0 66.2 63.9 64.3 G3.4 G7.1 67.9 68.6 G9.8 71 8 73.3 750 77.1 79.3 125.0
63 _70.7 69 0 G8.7 74.2_ 64 8_6G.0_ 67 | 68,2 68.2 69,4_70.8 72 B _73.5 74.9 76.0_77.8 12%5.6
80 67.3 65.%5 64.3 63.7 64.8 655 6358 67.0 67.6 63 0 70.4 72 2 71.4 74.7 76.3 76.1 124.5
100 67.6 66.0 65.1 65.7 67.0 67.2 66.7 G8.1 ©9.4 70.7 /1.3 73.4 74.4 /6.1 77.0 74.5 125.5
125 67.5 67.2 66.5 67.0 67.%5 67.4 67.6 68.7 €9.7 70.3 72.0 74 3 75.1 75.9 76.7 74.2 125.8
160 _68.3 _67.6 67.4 68.7 68.7 68.1_ 68.5 69,3 69.7 70.1 7)1.3 _74.4_%. 1 /5.7 74.6_74.1 125.6
200 67.8 68.0 69.2 70.6 70.1 70.6 70.8 71.6 71.3 71.5 720 761 76.7 75.% 74.4 72.9 12G.8
250 68.6 69.0 69.0 69.4 69.3 68.6 68.3 68.6 69.6 /0.5 71.7 73.4 74.0 74.3 72.7 71.0 125.0
318 70.7 7083 70.4 71.1 706 69.4 63.6 69.4 700 715 727 74.1 74.2 74.8 73.6 71.6 125.9
400 70.8 71.1 70.5_71.0 71.3_63.9 703 70.% 71.4_?23.8_75.2 7635 758 76.1 75.) _72.8 127.4
500 70 2 70.2 69.9 70.8 706 70.2 731 71.3 73.9 74.94 75 2 7¢.7 75.9 76.0 74.0 70.6 127.8
630 72.7 72.3 71.8 71.8 7i.1 70.0 70.5 70.0 71.8 73.8 747 7.6 74.%5 74.1 71.9 69.5 126.8
600 78.7 78.% 76.0 76.2 74.4 72.5 71.1 6a.8 706 727 734 7a.1 746 73.% 71.2 69.2 127.8
1000_88.0_88.0 B85 4 85.4 84.1_81.0 78.2 /6.2 74.6_74.6_75.9 77.4_78 1 _786.8 75.8 73.7 135.2
1250 81.8 B80.1 78.2 76.6 751 73.1 71.1 63.1 68 8 €699 71.2 71.2 779 71.7 €69.2 67.2 127.9
1600 89.1 93.8 92 7 90.4 66.8 81.4 79.6 75.2 75.7 754 761 78.5 81 3 80.% 74.7 73.8 139.4
2000 87.2 88.9 89 8 91.0 BA5S.8 B8).4 77.7 74.3 771 73 2 7% 3 7?71 79 G 7.7 73.4 71.9 1372.7
2500 82.3 63.4_62. 6 86.3 85.1 80.2 78.1 743 725 _72.8 73 8 755 7.5 77,3 73.7_ 72.9 134.%
3150 82.9 85.8 B83.2 B3 4 623 78.0 74.9 72 2 722 729 762 758 7R J6 2 72.4 70.6 133.%
4000 ©3.9 87.6 82.8 82.6 B80.8 77 4 74 ) 71.8 72.2 ?72.7 75.5 77.4 775 15.8 71.7 70.6 133.8
5000 83.4 683.8 82.3 82.% 603 76.9 74.2 1.3 71.2 73.0 74.9 77.9 80.0 77.7 73.1 70.2 133 4
6300 83.9 84.5 87.6 _82.% 80.8 77.2 74.7 1.} _70.0 7V % 744 _75.0_78 8 7.2 72.4_70.9 134,71
878000 @1.4 82.3 80.G 79.9 78 1 753 733 70.1 67.2 69.1 71.9 /3.7 7.6 77.1 I1.1 67.4 1321
4 10000 79.1 ?79.0 77.2 77.1 756 73.3 70.7 69 8 635.3 67.0 630 72.5 77.9 770 70.2 64.5 131.0
<oy il OASPL__93.3 97.8 96.8 96.3 93 .5 89 6 87.4 8%.2 8% 1 85 9 87 4_694 _90.7 90 2 B8.0_87.0 146,0
3G PNL 107.5 110.1 109.0 109 0 t06.3 102.4 100°4 Q7.7 97 2 96.1 100 3 101 9 103 5 102 2 98.8 97.3
- PNLT 110.1 113.3 111.9 112.6 109.4 105.1 102.8 99.9 98.8 99.4 10).5 10.41.) 105 2 104 3 100.6 991
o DBA 96.1 98.% 97.6 97.) 941 89.9 87 4 B4.4 84.0 84 7 86.4 B88.2 B0 9 B8.8 84 8 BI.O0
L“; g . e w—— - J—
€ APNLW: 107.3 TPNLW="T18.0 CAPNLW: 96 0 LIPNLW: 100.5 TPNLWE 116.5
x &
£ - IDENTIFICATION TEST DATF LOCATION _ACOUSTIC RANGF __REFERENCE RPM__ AR'TH AVG FNK _ IALPHA __ PAMB PWL _AREA
B CZAE106G/7P 1 1820A0 0G 68-83 PELBI ES 4D 150, FT ARC 1820, 9474 SAE?7  28.8%  FULL SPIIERE
:D P
- ﬁa GP MICS/HALF INLET [RID/60DB FREEFIELD CORR./ 809995
- — s ——
< W
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16214ES/FSDR/RPMAVG 11/14/83 9.019  PAGE |
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 PERCENT R.H. DAY, SAE  150.0 Fi. ARC -
1DENTIFICATION
AVERAGE - C2AE106G/P 1 2030A0 T
INPUT - CZ2AE106G/P 1 x02820 C2AE106G/P 1 X02670
—L2ARl06G/P ) Xopg00 ,*
ANGLES MEASURED FROM INLET, DFGREES
10. 20. 30. 40. 50. &0 70.  80. 90. 100. 110 120, 130  140. 150. 160,
FREQ PWL
30 66.3 66.4 66.0 67.6 G7.0 678 68.6 704 70.7 72.2 734 757 770 792 81 5 839 128 8§
*_5.1__11;4 7Q..§_§94_Q*7_‘L_9__4§0Ll_9§ "___Bu k3 _1943._.?3‘3__7441‘ 29.72._.72.1 .78.8_680.4 _82.6 129.0
€3.8 67.9 3 69 3 70 3 6 728 74.1 763 27 n 790 80.7 B0.7 12B.6
noo 69.9 68.2 oe.o ou 5 69 8 59 a 70.2 718 72.2 73.3 74.6 76.7 78.1 /9.9 81.32 78.8 129.0
123 706 69.1 68 © 70 3 70.8 70.1 721 0 72 1 72 8 723 2 75 0 7.2 7A ﬁ 79 9 80 9 78.4 129.3
160 70,1 69.3 69 7 70.6 70.4 70.4_70.7 71.9 72.6 73 6 74 Q__zc¢§.“l&,L__za‘aﬁ_29 1_78.1 128.7
200 71.6 704 72.2 721 721 738 71 8 739 71 a 2 /53 769 79 8 78,3 77.% 129.8
250 704 70.3 70.8 71.4 71.2 71.0 74.3 7i.8 72 % 73 7 74.4 7%.9 77.0 71.5 77.4 73.0 128.0
318 72.7 72.1 71.8 72.3 723 713 71.8 71.8 2.9 7401 5.1 76.5 77.2 77.5 6.8 74.8 128. 4
400 72.9_22.7 72.5 73.9 72.8 2.7 72.2 73.0 74.1 76.0 76.9_79.3 76.4 778 _79.0 758 129.7
300 72.2 71.6 71.4 72.3 720 71.7 72.8 733 755 76.7 77.3 77.7 180 776 755 T4 s 129. 4
630 74.6 73.4 72.9 73.6 72.9 71.8 724 72.9 75.2 765 77.3 27.1 77.0 76.4 73 0 72.5 129.2
800 78.6 77.%5 75.6 757 74.0 73.) 72,0 2.7 /2.7 74.9 5.4 75.9 76.7 75.% 73.9 .5 128.9
1000 68.4_09.1__87.8 87.4_83.9 82.7 ao 76.0_76.7_ 76.9 77.0 79.4_ 78. | zg 6 7; 9 z;.; 126.9
1250 86.5 86 4 B84.8 83.6 60.9 79 4 75.2 73.9 74.3 75.0 75.6 7% 4 3 72.7 133.7
1600 83.2 83.6 82.3 80.5 78.4 76.7 75.| 74.1 73.9 74.0 74.6 75 3 //.9 75.5 73.5 71.6 131.7
2000 83.0 82.8 91.7 69.9 858 64.6 796 780 781 76.5 758 708 81.9 187 76 % 74.1 1391
£300_ 050 67.0 83.5 859 83.0 601 77 7 74,8 73 4 74.2 74.9 78.1_79.0_17 4 74.6 72.6 133.0
3150 84.7 85.1 87.7 89.7 66.3 83.0 82 ¢ 79.2 750 74.9 76.7 781 61 U 76 o G5 e 73.5 137.6
4000 86.2 86.6 84.6 63.7 822 76.9 76.9 740 752 78.0 767 791 A0 3 77.9 74.4 72.6 13%.2
3000 86.3 83.8 88.0 87.) 864 826 782 742 739 759 77.3 79.3 81.0 778 741 71 9 137.2
6300 657 850 B85 D 84.) 83 3 80.5 78 7 74.7__72.5 74.4 77.0 _70.6 8.7 80 4 75.3 7
8000 84.3 83.8 82.3 82.7 80.7 77.6 759 723 69.8 71.8 737 156 180 82 S57 69.9 134.3
10000 82 3 82.3 81.4 808 79.6 768 749 71.9 68.0 0.1 71.6 71.3 783 77.7 716 66.8 133.9
OASPL _97.0 97.8 97.2 96.7 94 2 91.9 B89 8 80 0_67 5 88 6_ & R9.4_9) 2 92 7 _92.1 91.4_90.6 147.3
PNL 110.2 111.0 T10.3 1105 1080105 4 104 1 101 7 99 6 101.6 T01.7 103 8 105 5 104 0 101 6 9.6
PNLT 112.2 $113.5 112.9 113 .1 110.2 107.5 10% 9 103 3 10t 4 102 % 102 1 104 B 106 7 104.9 1021 100.7
DBA 97 . 4 98 .4 97.8 97 .3 94 .7 92.2 89.7 az 3 86 4 87.2 87.7 8y 7 91.3 89.6 86 8 84.7
APNLW= 108 9 TPNLW= 1195 LAPNLW= 97 8% LIPNLW= 102 6  TPNLW:= 11A°0
____IDENTIFICATION rE'r DATE LOCATION  ACOUSTIC RA™GE __ REFERCNCE RPM . ARITH AVG FNK __IALPHA__ PAMB PWL_AREA
C2AEV106G/P | 2030A0 “006-83 PEFHIIS aD 150. FT ARC 20130 120493 . SAE77 26 .88 FULL SPHERE
GP MICS/HALF INLET TRTD/60DR FREEFIELD CORR. /¥0999%

D ¥00d 40
/d TVNIDINO

iy
H

o

ALNvyr
3

!
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16214ES/FSDR/RPMAVG 11/14/83 9.019 PAGE 1

AVERAGE SAUND PRESSURE LEVELS

77.0 DEG. F., 70 PERCENT R H. DAY, SAE  150.0 FT ARG

IDFNTIFICATION

AVERAGE - GZAEIOGG/P | 2180A0
INPUT - CPAEIOGG/P | X02600 C2AE106G/P 1 X02790
—— CPAEVO06G/P ) _X0283Q

ANGL ES MEASURFD FROM INLEY, DEGRFES

0

ALITYOD ¥o0d 4

OP MICS/HALF INLET TRI0/6NB FREEFIELD CORR /®0990%

10. 20 30 40. 50. 60. 70. 80. 90. 100. 110. 120. 130 140. 150. 160.
FREG PWL
80 67.5 67.7 67.4 69.) 69.0 69.6 71.0 72.5 73.1 74.4 76.0 781 79.6 81.8 84.7 87.1 131.8
€3 72.1 71.8 70.6 74.4 7V.3 71.6 72.3 2.6 73.0 74.7_ 75.9 77.9_79.8 _81.8 83.3 658 131.3
80 71.3 69.9 69.2 69.3 713 71.0 7V | 729 /3.6 749 7G.2 7868 00.3 82.1 63.6 83 7 131.3
100 71.0 69.) 69.6 70.7 71.4 71.8 72.% 73.4 74.4 754 77.0 79.3 80.9 82.6 84.2 62.1 13).7
125 70.86 708 71.2 72,6 71.9 72.1 73.1 74.3 74.9 759 77.9 79.% 81 ) u2 1 83.6 81.4 131.7
160 71.0 71.6 71.7 72.% 71.9 72,3 72.7_ 74 2 746 _76.0_ 77.3 79.3 _80.6_81.8_82.0 60,8 13),2
200 72.4 71.9 73.%5 73.3 74.4 74.4 735 759 /6.2 /7 \ 7/.4 0u.0 8i.4 Bl.4 B81.4 800 131 7
250 71.0 71.9 72.% 73.0 73.3 73.2 73.6 74.0 74.9 75.8 77.0 78.6 7?9.4 &0.1 80.1 ?77.7 130.4
S 73.2 73.2 73.2 74.0 73.8 73.4 74.0 74.2 750 761 7.0 78.8 793 796 79.%5 77.2 130.%
400 73.6 74 1 73.4 74.2 75.0 73.8 74.1 74.5_79.7. _77.7 78.6_79.8_80 3 793 79.8 77.1 131.2
8500 ?73.2 72.6 727 738 7376 /3.3 74.4 75.0 765 781 78.%5 79.3 79.% 76.8 77.9 749 130 8
630 73.2 74.5 73.7 73.6 74.1 73.3 743 74.8 762 787 79.4 79.6 70.9 78.5 77.2 74 .4 131.1
600 78.3 77.8 76.) 76.9 74.9 738 73.6 73.7 74.9 76.3 77.3 77.9 /8.0 77.1 75.9 73.1 130 3
1000 64.8 85.7 83.3 822 681.4 79.0 77.5 736 73.7_ 77.0_77.6 79.0_78.0_77.2 759 73.6 133.6
1250 91.2 92.8 90.5 88.1 835 B850 83.3 80.2 79.6 60.8 81.3 64.0 833 81.2 79.4 78.2 139 6
1600 83.5 84.1 83 0 B8).1 80.2 76.0 76.4 74.6 74.9 76.9 76.0 77.0 78.4 76.1 74.5 74.5 132.7
2000 91.7 96.8 94.8 89.4 91.0 B81.3 81.0 786 766 78.0 78.0 B0.9 799 78.0 76.6 74.6 141.5
2900 90 3 96.7 89.6 90.6 89 ) 84.3 81.1 77.8 76.7 77.8_79 8 B2 8 83 6 82 ) 77.7 75.8 140.8
3150 86.3 88.3 91.7 95.6 91.1 69.0 87.0 8).8 79.3 705 79.0 801 B81.8 79.1 77.1 756 142 2
4000 63.1 86. 1\ 84 .9 86.2 B84.7 82.4 79.9 76 9 77.6 "9 0 79.9 @).3 n3. 6 o0.7 77.1 74.8 137.0
3000 86.5 #8.3 87.3 06.3 84.5 81.5 79.2 757 76.3 780 /9.7 80.5 60.9 77.6 74.7 73.0 137.2
6300 85 0 83.3 831 851 83.6 B).1 79 ) 750 74.8_76 4 79.5 81.1_83.4_ 800 75.4 73.2 136.8
% 6000 83.9 84.8 84.8 064.6 82.8 799 77.5 735 72.0 734 760 777 793 7686 724 7061358
s 10000 82.8 83.5 825 82.3 80.6 77.8 6.0 71.7 702 71.7 738 7% % 77.3 75.6 70.3 68 4 134.6
i OASPL 98.2 101.7 99.4 99.3 97 6 894 0 92.4 89.8 _89.6 90.8 91.9 93 6 94 % 93 9 93.8 93.4 149.8
PNL 11171 1180 112.5 11473 171.5708°9 10773 103.8 102.7 103 4 104.5 106.3 1075 105 7 103 3 101 8
PNLT 113 S 117.7 115.4 116.7 114.9 111.1 109.6 105.5 104.2 104 7 1046 O 108 3 109.2 107 2 104.7 103. 2
DBA 98.9 102.7 100.3 100.1 98.3 94.5 92.6 89.1 88.4 69.6 90.5 92.3 93.0 91.0 86.6 86.8
APNLW= 117.0 TPNLW: 122 6 LAPNLW= 101.4 LIPNLW= 105 8 TPNLW= 121.3
JOENTIFICATION ~_  TEST DATE _  LOCATION  ACOUSTIC RANGE _ REFERENCE RPM _ ARITH AVG FNK ___ 1ALPHA PAMB PWL AREA
CZAE106G/P 1 Z180AG 06 "08-83 7 PEEBLFES 4D T156.7FT ARC 2180° 14124 SAE77 28.89 FULL SPHERE
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16214€S/FSDR/RPMAVO 11/14/83 9.019 PAGE 1
AVERAGF SOUND PRESSURE LEVFLS
77.0 DEG. F., 70 PERCENT R H. DAY, SAE 150 0 FT. ARC
IDENTIF I CATION
AVERAGE - C2AEI0GG/P |  2320A0 -
INPUT - C2AEV10GG/P 1 X02690 C2AEVI06G/P | X02780
C2AEIO6G/P 1 X0284Q .
ANGLES MEASURED FROM INLET, DEGREES
10. 20. 30. 40. S0 60. 70. 80 90. 100. 110 120. 130. 140 150  160.

FREQ PWL
50 68.8 69.1 68.6 70.5 71.3 71.8 72.3 74.0 74.8 76 0 77.6 798 81 8 841 87.1 90.2 134.1
63 72.2 72.% 71.5 74.% 72.7 72.3_73.2 74.3__ 752 _76.6_77.8_80_1_82 0_84.4__8G.0_88.5 133,08
80 71.8 71.1 70.8 71.8 72.4 72.4 73.1 74.9 756 769 /6.5 80.7 »’.4 84.3 86.5 8G.7 133.6

100 72.2 70.5 71.4 72.2 729 73.1 740 7353 760 774 756.8 81 2 629 @4 8 064 84.5 133.7
125 72.1 72.3 73.4 74.4 73.7 743 751 76.2 16.7 78.1 79.4 82 0 #3 0 84.2 B6.1 84.5 133.9
160 72.3 _73.1_73.5 73.9 73.7 _74.0_75.0_759 76 7_78.0_79.2 81 4_8,.8 84 2 84.6 83,5 133.4
200 73.3 73.5 74.9 74.4 757 75.2 755 77 1 /7.5 /8.4 794 87 2 83.1 835 84.0 B2.3 133 6
2%0 72.89 74.9 74.% 74.8 75.1 75.0 755 759 77.0 77.7 79.0 BI.0 621 2.3 625 80.5 132.7
318 74.7 751 74.9 757 75.6 751 756 759 77.0 78.1 79.1 80 7 81 6 81.9 61.6 79.6 132.5
400 _74.7 _75.7 74.8 758 _76.0 75 %5 737 76 6 _77.7_79.5 €0 6 81 2 82 1 81.6_ 81.2 79.1 133.0
800 74.3 74.5 74 4 756 751 76.5 7261 76.7 7/ 6 79.5 680.0 81.2 81.4a 81.2 80.1 76.9 132.7
630 76.0 73.8 7%.4 76.4 759 769 77.2 774 77.8 739.% AO.3 81 5 61.7 80.6 79.4 76.4 132.9
800 793 79.0 77.2 77.% 76.6 76.2 750 756 76.6 78.2 76.7 799 801 9.1 78.3 75.7 132.0

1000 _83.6_ 83 5 B8).9 808 _79.6 78.1\ 76.9 76 _)_76.4 77.7 78.)\ 791 _79.0 78.%_77.0 743 133.0

1250 92.6 93.8 93.2 O1.8 90.0 69.7 60.4 82 9 062.1 81.9 821 835 B850 82.3 81 3 78.4 142.0

1600 83.1 86.1 814 3.2 821 799 786.9 76.7 765 761 785 707 794 782 765 77.0 124.6

2000 92.7 99.2 9.5 87 0 83.7 83.1 79.6 77.0 76.4 78 4 78.6 B 2 BO.4 79.5 76.7 75.7 141.1

2500 _95.1 96 5 93.8 92 0 898 86 2 83 5 60 4_78.9__79.4_8N 4 _BA 2 N3 6_AD.8_78.8 76.9 142,

3150 ©86.8 89 2 87.7 69.9 90 S 839 81.3 78.7 771 77 2 76.7 808 B2.4 786 76.8 75.1 139.)

4000 87.0 88.6 8G.9 B88.3 89.3 63.9 81 9 79.7 79.1 79.9 B0 9 B82.5 Ay 4 79.7 77.1 76.0 139.)

5000 68 7 69.2 88 0 88 0 86 2 83.0 8.9 78.%5 768 809 82 7 812 827 79.6 77.5 753 138.9

6300 87.2 B7.8 87.5 87 1_857 82.8 B1.5 77 2 767 _786.3 61 2_83.7 84,7 80.3 769 751 138.7

8000 65 6 86.6 65 5 B85 5 839 O1.1 79.5 7358 74.4 75 3 77.8 B80.2 00. 7% 78.3 74.7 72 9 137.1

10000 83.6 84.5 83.5 83 5 B2 3 79.2 77 8 74.1 723 73.2 8.2 778 773 760 72.0 70 0 135.9
OASPL 100.3 103.0 99.8 98 8 97.6 95 .0 93.6 91 2 91.1 92.3 _93.4 95 2 96.0 A95.6 96.1 96 .0 1%0,7
PNL 114.1 116.0 113.4 112 4 111 .6 108.0 106.2 107 9 10J 6 104 6 106.0 107.6 108.3 106 2 104.8 103.3
PNLT 117.1 119.0 116.8 115.7 114.6 111.6 103 7 106 | 105 4 106 0 107 .3 106 9 Vlu.2 107 5 106.3 104,2
DBA 101.0 103.9 100.5 93.4 98.2 953 97 6 90 2 69 7 90.7 91 8 93.5 94 0 91.7 90.1 88.2
APNLW= 111.8 IPNLW= 1223 UAPNLW= 102.7 LIPNIW= 108.3 TPNIW= 120.9 )
IDENTIFICATION TEST DATE __ LOCATION ACOUSTIC RANGE _ REFERENCE RPM__ ARITH AVG FNK___ IALPHA PAMB __ _ PwWL _AREA
CZAE106G/P 1 2370A0 06-08-83  PEERILFS 4D 150, FT ARC 2320 16044 SAE77  28.89  FULL SPHERE

GP MICS/HALF INLET TRTD/60R FREEFIELD CNRR /#0999%

ALITYND y¥oog
40
Si 39vd wNiogo
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16214ES/FSDR/RPMAVG 11/14/83 9.019 PAGE 1

AVERAME SOUND PRESSURIL | EVELS

77.0 DEG. F., 70 FERCENT R.H. DAY, SAE  150.0 FT. AR~

IDENTIFICATION

AVERAGE - C2AEI106G/P 1 2500A0

INPUT - C2AEI10RG/P 1 Xx02770 C2AEVN6G/P 1 X02700
CEAEI06CG/P ) . AQROTQ . . . - JR—

ANGLES MEASURED FROM INLET, DEGRLES

#1188-03

10 20 30. a0 50 60. 70. 80. 90 100. 110. 120. 130. 140. 150. 160,

FREQ PWL
8 70.4 70.9 70.86 723 73.5 74.0 751 76.4 77.3 788 B0O.6 828 64 6 872 90.4 93.2 137.2
63 73.1 73.4 7285 75.6_74.6 73 ) _76.1_77.} 78.0 S79.5._8n.8_ 87 8 B4.9_87.2 89.5 91,8 136.8
60 73.8 73.0 72.8 73.6 74.2 74.6 75.7 77.2 78.3 79 3 B81.4 634 851 87 3 895 639 136.5

100 74.3 72.8 73.9 74.9 74.9 751 764 778 78.4 BO.O Al 6 840 5.6 87 6 B9.5 88 1 136. 3
123 74.3 74.6 75.6 76.2 73.4 76.0 77.2 786.2 79.3 B0 S 82.2 64.3 858 87.4 89.2 87 .3 136.6
160 74.3 75.4 73.3 76 0_ 75.9 76.4 77.Q i8.4 792 80 3_.81.9 64.1 8354 7,0 87.8 B7.0 136.2
200 75.3 76.6 76.8 76.8 76.8 76.8 77 8 9.5 B80.1 81 2 82.3 819 860 667 87.2 85 6 136.4
2% 74.8 76.2 76.9 77.1 77.3 77.3 776G 78.3 79.6 80.3 2.2 03.8 B850 660 859 84 0 135.6
S 76.3 76.8 ?76.9 77.3 77.6 77.3 782 78.5 79.6 007 82.0 87.2 4.7 85 ) 84.7 82.G 135 2
400 76.4 77.2 77.2 78.) 77.8 77.2 786.3 790 80.5 82 ]} 63.2 B1.0 b4 4 4.5 84.4 82.1.13%.6
500 76.3 76.1 76.7 77.3 77.6 77.9 78.2 78.6 80.3 81.9 62 5 ©83.5 84 2 83 9 833 80.4 135.1
630 77.6 77.3 77.7 78.1 77.9 77.7 76.7 79.0 81.0 82.9 82.9 83.1 83.8 83 0 62.4 79.2 138.2
800 79.8 80.1 76.7 79.8 77.9 77.2 77.3 77.9 79.7 807 81.6 87.4 82.7 82.2 61.0 76 4 134.4

1000 62.6 02.9 82.0 61.6 80 4 78.6 76 3 79.)1_79.1_80.3 80.7 81.9 81.6_81.3 80.1 76.8 134.6

1230 92.4 94.0 94.6 95,9 94.2 90.4 69.4 B 0 B4.4 64.1 €40 850 84.9 853 632 o) 2 144.2

1600 87.4 89.0 89.0 63.3 87.7 84.8 835 80.8 80.3 B81.0 Al.4 82.1 2.0 61.7 79.9 78.3 138 [ ]

2000 86.4 ©8.3 8S.1 ©5.9 83.7 80.9 793 77.9 782 79.4 80.3 61 5 80 7 9.4 77.8 76 0 136.3

2500 96.2 99.6 94.5 954 92.4 90 6 87.5 84.9 B2 5 82.2 81.6 853 B6.5 82 3_80.9 80.0 144.9

3150 89.6 91.7 90.9 90.9 86.6 86.0 833 B804 79.6 79 % 81.3 83 5 84.5 60 2 780 76 9 140.3

4000 89.2 90.8 91.4 92.7 9.3 90.1 87.3 83.9 83.4 62.1 83.1 B854 8.8 8.6 79.6 78 6 1431 ,

S000 89.7 90.7 88.7 69.3 88.6 864 B4 7 81 8 82.4 83.9 B850 868 853 81 4 79.4 77.8 1a1.)

6300 69.2 89.3 88. 1| 68.6_87.2 84.9 B2.9 79.3 79.6 80.9 83.4_85.2 85.2 8)1.2_ 78.5 76.4 140.2

6000 87.2 87.9 87.0 875 86,2 83.7 81.5 77.7 768 776 607 82 7 Na 1l 81 8 77 752 139.3

10000 83.6 86.2 853 857 84.5 B82.0 792 75.2 74.8 75.4 7.6 796 806 77.2 73.9 72.0 138.0

OASPL 100.6 102.9 100.9 10).8 100.3 _97.7 96 0 94,0 94.0 94.8_ 96,0 97 6 98 A4 98.4 99.1 99.) 152.9
PNL 115.1 117.4 11457115 2 1142 711.8 108 6 1071 107 0 107 3 1085 110 2 111 0 10 4 167 3 106.0
PNLT 117.8 120.6 117.5 118 7 117.5 114.4 112.4 109.3 108.6 108.4 109.5 111 2 112.3 109.6 108.3 107.2
DBA 101.% 103.8 101.5 102.4 100 9 98 1 8961 93.3 < 8 93 2 94.2 958 96 1 ©4.0 928 9606
APNLWs 114.0 TPNLW- 12473 tAPNLW: 104 a LIPNLW= 110 © TPNIL.W= 12370
IDENTIFICATION TEST DATE LOCATION __ ACOUSTIC RANGE ~_REFERENCE RPM  ARITH AVG FNK IALPHA _ PAMB PWl. AREA
CZAFYTOGB7P 1 2500A0 06 09-83 PCIBIES 4D 150 FT ARC 2500 18993 SAE77  28.890 FULL SPHERE

GP MICS/HALF INLET TRTD/6DP FREEFIEL.D CORR /09995




6S1

GP MICS/HALF

INLET TRTD/GDB FREEFIELD CORR./%09995

Appendix 9.1.14
16214ES/FSDR/RPMAVG 11/14/83 9.019 PAGE 1
AVERAGE SOUND PRCSSURE LEVELS
77.0 DE@. F., 70 PERCENT R.H. DAY, SAE 150.0 FT. ARC
IDENTIFICATION
AVERAGE - C2AE106G/P |  2800A0
INPUT - CPAE106G/P |  XO2869 C2AE106G/P 1 X02710
CPAE10GG/P ) _XQ276Q _ .
ANGLES MEASURED FROM INLET, DEGREES
10. 20. 930. 40. S0. 60. 70. 80, 90. 100 110. 120. 130. 140. 150. 160.
FREQ PWL
S0 73.5 74.0 74.2 76.6 77.8 77.9 78.7 80.3 81 3 82.8 B4.4 86.7 88 8 91.9 95.8 99.9 142.8
63 _76.3 75.9 75.3 78.4 78.1 78,2 795 _BO.7_81 8_83.2 01 6_06G.8_0".4_91.7 94.7 98.3 141.8
80 77.9 76.4 76.6 77.6 78.1 78.6 79 8 61 .4 824 835 653 87 6 898 92.2 94.7 957 141.3
100 76.5 77.4 78.2 78 8 78.9 79.8 60 .9 82.3 87.8 83.9 8%.7 aa . Y0.0 92.4 95.2 93.8 141 .4
128 79.2 78.8 78.7 79.6 60.} 80.6 @1.2 B> 5 B3.4 84.7 06.3 88 6 903 92 4 94.8 93 .0 141 4
160_78.2 79.1 79 0 80.1_ 79 8 80.3 81 3 82 4 83 ) 84.5_AG O B85 _9u 2 91.8_ 93.4 91.7_140.8
200 79.6 B0.S 605 81.4 60.7 B1.5 82 0 83.6 641 857 66 6 88.9 90.7 91.6 92.5 91.3 141.0
250 78.3 79.7 80.5 81.0 80.9 81.2 81.8 82.5 83.6 64.8 66.2 66 2 69 8 90.9 91.3 89.2 140.2
315 78.9 79.8 80.2 81.0 B81.3 B1.2 82.) B82.6 B3I 6 B850 66.1 87 9 B89 3 90.) 90.2 87.8 139.8
400 78.8 BO.1 79.8_81.2 81.5 81.5 82.) 82 8 84.0 85 5 6.7 88,3 069.2 09.8 89.5_ 87.]1 139.8
800 79.1 79.2 79.6 80.8 81.1 61.4 62.4 829 84.7 856 A6 2 6/ 8 80 8 68 8 68.0 63.2 139.3
630 79.4 ®80.) 80.1 81.0 81.1 82.1 B82.6 83.1 654 8.2 86.9 87.7 84.2 88.2 87.2 84.2 139.4
800 B1.2 82.0 60.6 82.1 B81.0 B81.2 81.8 B82.5 83 3 B4 9 B35 9 66.8 07 0 86 8 B85.7 62.4 138.4
1000_83.2 83.4 63.2 683 .4 82 3 B1.7 81.8_62.0 63 0 B84.7 650 863 860 059 864.6 81.8 138.2
1250 89 0 89.3 69.3 69.4 89.2 87 4 858 B4 3 B4 3 B84 8 B85 )\ 86 8 B6 3 H6.0 84.2 81.7 140.9
1600 97.6 99.6 97.9 98.6 99.0 97.3 94.6 91.8 B89.9 89.1 8.3 91.1 90.1 69.9 87.2 66 0 148.9
2000 86 6 87.0 85.9 86.3 851 B3.2 B82.6 81 7 B2.1 B3 0 83.6 853 B4.5 332.5 81.8 78.7 138.4
2500 91 .0 91 .2 89 4 89.9 87 9 B86.2 84 5_82. 7 B82.7 83.7 84.0 86 5 _06.2 83.9 82.1 79.0 140.8
3150 96.2 96.8 93.3 96 1 94 0 924 90 8 87 7 A6 4 85.8 B85 9 B87.8 87 0 854 82.7 81 6 145 9
4000 90.4 91.2 90.8 92.2 90.4 88.4 87.1 850 64.7 85.2 66 2 87 9 90.) 84.4 82.) 80.6 143.1)
5000 91.0 91 S 90.A 921 905 88 G 88 2 857 BS.7 A7 2 88.1 89.6 69.8 A4.7 82.6 80.8 143.8
6300 90.9 90 7 69 9 91.0 69.4 87.5 66 9 84.3 63.4 645 86.9 88 3 875 84.) B1.3 79.1 142.9
3 8000 88 4 68 9 87 8 89 3 87 6 653 652 8). 9 806 B2 ) 844 86.6 87.1 AT 6 797 78.2 141.6
3| 10000 86.7 86.3 83.3 86.4 85.0 83.2 82.4 78.9 78.1 78.9 80.5 82.7 83.4 00.6 77.2 75.5 139.8
L
il OASPL 102.6 103.6 102.4 103.2 102.5 100.9 99 6 _98.0 97.9 98.7 99,7 101.6 102.5 103.0 104.3 105.0 196.0
PNL 116.6 117.2 116.1 116.9 115.5 114.0 113.0 111.0 110.6 111.1 112.0 113 7 111 6 112.4 111.2 109.7
PNLT 119 9 121.0 119.5 120.5 120.4 118.9 116.5 113.9 112.8 112.8 113.3 115.4 1161 114.2 112.6 111.7
DBA 103 3 104.3 103.0 103.8 103.0 101.4 899.6 97.3 96.7 97.2 97.7 99 .6 99 . 6 98 .1 96 .7 94.95
APNLW= 117.3 TPNLW= 126 1 LAPNLW= 1081 LIPNLW- 108 0 TPNIW= 124 8
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE REFFRENCE RPM _ ARITH AVG FNK _ IALPHA PAMB PWL_AREA
CZAET06G/P 1 2800A0 06-08-83  PECRI ES 4D 150. i ARC 2800 23803, SAE77  28.88  FULL SPHERE




091

GP MICS/HALF INLET YRTD/6G0OB FREEFIELD CORR./%#09995

Appendix 9.1.15
16214€S/FSOR/RPMAVQ 11714783 9.019  PAGE 1
AVERAGE SOUND PRESSURE LEVFLS
77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 130.0 FT. ARC
IDENTIFICATION
AVERAGE - C2AE106G/P |  3100A0
INPUT - C2AE106G/P 1|  X02880 C2AE106G/P |  X02720
CRAEI106G/P | X027%0 . . — o
ANGLFS MEASUPED FROM INLET, DFGREES
0. 20 30 40. 30. 60. 70. 80. 90 100, 110. 120, 130, 146. 150, 160,

FREQ PWL
80 77.2 77.3 77.9 79.6 680.8 80.9 82.2 83.3 84.6 86.2 68.1 90.6 93.0 9¢.3 101.0 105.8 147.7
63 79.7 79.0 80.2 82.2 B).4 81.5 62,8 03.9 8%.) 86.9% 0.4 90 9 93.7 96,7 99.6 193.9 146.7
60 82.1 80.5 80.3 80.9 B81.8 B82.1 83.4 646G 637 87.) 069 1 91.5 94.0 97.0 99 9 101.3 146 )
100 83.4 81.5 81.9 83.0 63.4 83.5 B4.5 85.3 6G.4 87 9 699 92 4 94.9 97.6 100.0 98.8 146 )
125 82.5 62.3 82.5 83.6 63.6 83.8 B4 8 861 B6.7 88.6 90 2 92.9 950 97.2 99.9 $7.8 146.0

160 _62.0 62.8 82.7 64.0 ©3.6 64.) 84.7 039 87,0 _680.4 90,2 92.6 04,9 37 2 98.7 96.8_145.§
200 82.0 835 64,6 651 855 8453 652 870 680 889 90 % 911 953 96 8 97.9 96.1 145 6
230 B81.86 83.2 84.2 B84.8 84.7 830 855 BC 2 B87.3 88.7 905 92 7 94.7 959 96.6 94.3 144.8
313 82.2 82.8 84.0 85.0 85.1 85.2 8% 9 866 B87.5 HO 1 905 92 4 94.2 958 952 92.9 144.4
400 8).9% 83.0 83.2 650 835.2 654 839 87.2 68.0 89.5 91.1 92 7/ _94.2 94.7 94.5 91.2 144.3
300 82.1 62.2 83.0 850 B5.1 B83.2 86.5 686 ? 88.7 898 90 7 92.7 93.7 04 2 93 2 94.2 144 2
630 81.6 82.9 83.0 84.9 B5.1 65.2 86.1 87.1 88.6 90.) 90.6 92 2 83.1 92.9 92.2 96.0 144.0
800 82.3 82.9 82.2 84.4 843 B4.3 8% a4 86 4 87.6 66.9 900 91.G 92.0 91.8 90.8 90 2 142.8

1000 08.2 83.0 84.0 835 86.4 65.1 B85.9 86.3_67,2 88.6 89.6_ 91.2 90.7 90.9 89.2 97.9 143.4

1230 66.9 68.6 88.2 87.8 875 866 858 86 06 67.5 88 5 B9.0 91.3 U0 4 903 88.4 92 2 143 0

1600 98.9 100.7 100.7 103.5 102.) 99.3 99.4 96.8 94.7 93.7 94.5 94.4 95.7 93.7 92.7 90.1 152.6

2000 90.6 91.3 91.4 93.2 91.7 89.9 89.5 88 4 87.9 66.3 88 9 90.3 90 3 9.1 87.3 84.8 144.3

230 087.9 68.5 7.8 69.2 88.4 670 66.0 860 _66.9 87 5 88.)1 B7.8 #8.8 87.6 858 83.2 142.3

3130 98.0 96.0 96.3 97.9 959 93 9 93.4 91 7 89.8 69.6 90.4 91 9 90.) r6.9 86 8 646 147 9

4000 90.4 90.6 90.2 91.2 90.0 68.7 88.2 87.6 87.6 88.1 66 86 90.2 68.8 86.7 84.7 63.1 143.9

3000 92.7 93.2 92.8 94.) 92.2 91.0 90.0 89.4 89.8 90.1 90.6 92.3 90.0 86.8 65 2 83.5 146 1

6300 91.1 90.2 90.0 92.0 90.2 68.6 88.3 87.0 87.8 _88.8 91.0 92 2 91.1 87.9 852 83.3 14%5.2

8 8000 88.3 68.3 68.2 6986 67 9 66.8 8539 04.4 B4.5 855 68 4 900 66 5 6861 B2 7 81 6 143 o
4] 10000 86.4 86.) 83.8 86.8 858 64.4 63.7 81.4 61.7 82.6 84.4 BG.C 86.3 83.6 808 80.7 141.9
i]_OASPL 103.9 104.2 104.2 106.3 104.9 103.0 103 0 102.0 101.9 102 6 103.9 10%.6 106.7 107.8 109.4 110.9 159. 6
PNL 118.1 117.3 117.4 119.2 118.0 116.1 116.2 114.9 114.3 114 8 115.9 117.5 117.2 116.5 1158 1155
PNLT 121.1 120.8 121.0 123.6 122.2 119.8 119.9 118.0 116.7 116.6 117.7 116.2 119.0 117.8 117.4 117.7
DBA 104.4 104.8 104.8 106.9 105.5 103.3 103.1 101.5 100.8 101.1 102.) 103.4 103.3 102.4 10).4 102.6
APNLW= 120.4 IPNLW= 128.2 LAPNLW: 112. 8 CIPNLWE 108 9 TPNLW= 126.8
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE __ REFERENCE RPM _ ARITH AVG FNK | ALPHA PAMB PWL AREA
C2AE106G/P 1 3100A0 06-08-83  PEEBLFS 4D 150. Fi ARC 3100. 31546. SAE77 28.86 FULL SPHERE

140
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Appendix 9.1.16

16214ES/FSDR/RPMAVG 11714/83 9.019 PAGE 1

AVERAGE SOUND PRESSURE LFVEIS

77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 150 0 FT. ARC

IOENTIFICATION

AVERAGE - C2AEI0GG/P | 3267A0

INPUT - C2AEN060/P 1 X02730 C2AF106G/P | X02890
CPAEIOLG/P ) XQ20870

ANGLES MEASURED FROM INLET, DEGREES

»1109-03

10 20 30 40 80. 60. 70. 80. 90. 100. 110. 120. 130. 140, 150, 160.

FREQ PWL
S0 79.2 79.8 79.8 B81.5 83.0 83 2 B3.9 83.8 871 86 5 90.2 92.6 954 98.8 104.3 109.2 150.8
63 02.0 81.4 82.0 63.9 83.) 83 2 84.7 86.2 87.]1 68,9 90,9 92.8 956 _98.9_102.0 107,23 149.4
80 84.0 82.3 82.5 B83.5 83.9 A4.5 BS.1 &G 8 B87.7 83.7 S81.7 94 1 9h. 4 19.6 102.9 105.0 149, |

100 85.1 83.7 83.3 84.6 84.9 B835.8 86.4 A7 S 88.2 89.8 92.3 94.8 96.7 100.2 103.1 102.2 j48.7
125 84.5 64.5 84.2 85.3 655 859 B86.8 0£8.2 891 90 3 G2.7 OS5 0 ©7.3 Q99.9 102.7 100.8 148.6
160 94.2 65.4 63.0 86.4 85.6 85.8 66.4 67 .9 88.8 90.7 92.%5_95.1_97.4 99.9 101.5 100.] 148.2
200 83.2 85.7 B86.4 8G.® 86.7 864 87.8 BA.0 ARA.7 91 .6 93.1 956 97.4 935 100.7 96.6 148.0
2350 83.5 853 85.9 86.7 86.7 86 9 87.9 88 5 893 91.2 93.1 956 97.2 99.3 99.6 96.3 147.5
315 83.8 65.3 86.4 87.4 B7.4 87.0 87.9 BA. 3 B83.3 91.2 92.7 9319 971 98.4 98.3 94.9 147.0
400 83.5 8S.1_ 84.8 87.1 67.7 7.3 8B.) £9.3_ 69.8_91.7_91.2 95.8 96.8 97.8 97.2 93.8 146.9
500 82.0 83.8 85.2 86 8 B7.3 87 5 068G 89 3 90.7 91.7 93.0 985.3 9C.0 96.7 96.1 90.9 146.3
630 83.2 84.1 85.1 8G.8 B87.0 87.3 88.7 83 6 905 91.7 930 93 0 9356 958 95.0 69.0 146.0
800 84.3 R4.5 83.7 85.7 856 B87.1 8/.8 8%.6 638 91.3 92 7 94.4 94.8 04.4 93.5 88.9 145.2

1000 _86.3 86.9 86.3 87.2 668 B86.6 B87.4 88 6_89.5 91.2 92.2 94.5 93.8 93.4 92.4 84.4 144.9

1250 89.0 90.1 89.8 88.6 80.5 87.1 B88.1 88 2 69.6 90 7 91.6 93 7 93.6 92.6 91.5 65 0 144.8

1600 99.6 100.4 102.0 100.2 100.2 99.1 99.0 97.1 94.4 99.0 96.6 96.3 96.0 93.6 92.7 981.2 152.4

20010 96.4 96.7 99.1 98.0 97.2 96.3 96.2 94.4 92 6 952 93 8 94 27 94.3 32.3 91.5 89.4 149.8

2500 89.1 88.86 88.9 91.5 89.2 B89.1 808 7_ 88 8 60 8 89.6 91 3 92 0 90 9 905 88.5 _ 65.2 144.%

3150 93.9 96.3 93.6 97.3 950 920 81 9 91.0 91.0 90.6 91 6 92.7 9i.6 89 9 B7.8 85.6 147.4

4000 92.3 93.5 92.5 94.8 94.0 91.4 9).5 90.3 9.0 90.6 OS1 | 92.4 90.8 B89 3 87.6 B83.4 146.7

5000 93.2 93.4 92.9 94.4 93.2 91.5 91.5 90.2 91 0 91.6 92.7 4.6 91.7 B84.7 B87.3 65.0 147.9

6300 90 2 90.4 90.6 925 90.5 69.4 895 88 ) 68 9 90.3 92.6 93.7 92.8 89 7 B7.2 850 146 4

8000 881 68.9 68 9 69 6 88.8 A6.4 87.0 85 3 86 0 B7.2 90.0 91 .6 A0.2 87.9 B84.6 B82.9 144 5

10000 85.8 85.8 85.7 86.5 86.0 64.7 84.6 62 2 62.9 B4 0O BG.4 65.0 B7.8 856 83.0 61.1 142.4

OASPL_104.3 105.1 105.8 105.9 105.2 104.1 104,3 103.7 103.6 1055 106.3_108 0 107.0 110 4 112.2 113.7 161.6
PNL 117,71 118.2 118.5 119 3 118.0 117.0 117.1 116.2 116.0 117.9 117.9 119.6 119 1 1i8.5 117.9 115.9
PNLT 119.4 120.6 121.0 121 6 120.5 119.4 119.4 11A.1 117 1 119 9 119.2 120 1 119 5 118.7 118.2 117.1
DBA 104.7 105.6 106.4 106.3 105.5 104.2 104.3 103.0 102.4 104 5 104 .5 105 7 105 4 104.6 103.9 100.6
APNLW= 122.3 TPNLW= 128.86 LAPNLW= 115 5 LTPNLW= 110.4 TPNLW= 127.6
1DENTIFICATION TEST DATE ___ LOCATION _ ACOUSTIC RANGE __ REFERENCC RPM __ ARITH AVG FNK _ 1ALPHA _ PAMB PWL _AREA
C2AF106G/P 1 3267A0 06-08-83  PEEBI ES 4D 150, FT ARC 3267. 34530 SAE77  28.90  FULL SPHERE

GP MICS/HALF INLET TRTD/6DB FREFFIELD CORR./®09995

191




291

OGP MICS/HARDWALL INLEY/6DB FREEFIELD CORR./®09811

Appendix 9.1.17
1621 4ES/FSDR/RPMAVO 11/14/83 9.045 PAGE 1
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 PERCANT R.H. DAY, SAE 150.0 FT ARC
IDENTIFICATION
AVERAGE - COAEIO70/F 1 1820A0 T T
INPUT - COAEN1G7Q/P | X03110 CIAEIO7G/P 1 X03180
CIAE107G/P | XQ2900  _ e
ANGLES MEASURED FROM INLET, DEGREES
10. 20. 230. 40. So 60. 70.  80. 90. 100. 110. 120. 130. 140. 180. 160.

FREQ PWL
B0 64.7 63.1 650 67.3 64.5 64.9 66 0 670 67 7 69.1 707 720 737 75.7 77.8 79.% 125 %
63 71.1 70.8 70.0 77.5 67.1 66.2 67.9_68.6 G8.3 70 | 71.3 _72.7_73.6 75.4 _76.4 78.5 126.4
80 67.2 66.0 65.1 650 651 656 66.9 67 3 68.2 69.8 709 72 2 737 757 767 76 9 125 0

100 67.8 66.7 66.3 66.3 67.0 67.5 67.4 68.7 65.4 704 72.3 73.3 Y50 76.6 77.4 7356 125.9
123 67.8 67.0 66.7 67.4 67.3 G7.8 GBS 697 70.3 71.1 729 74.2 7595 764 771 752 126.2
160 _69.3 68.2 67.7 6B.3 68 ) 67.3 68.7 69.3_70.0 71.2 72.5_73 4_ 733 _76.Q 755 74.6 123.8
200 68.9 68.3 69.9 63.2 G8.7 68.3 F9 K 71.4 70.7 733 74.0 77.6 5.7 756 746 74.7 126 8
250 68.8 68.8 69.4 70.) 69.3 69.3 69.8 63.9 71.0 71.4 72.7 73.5 74 6 74.9 73.4 72.% 125.8
313 71,3 71.7 71.9 72.9 71.4 703 70.3 707 71.2 721 734 74.2 746 75.1 73.9 72.1 126.6
400 72.3 72.7 72.7 73.1 72.3 72.0 ?)1.6__71.4_227_ 740 758 /6.7 758 76.4 73.7 73.1 128.1
800 72.9 72.4 727 74a.2 732 72.4 739 71.9 739 74.9 155 761 /60 761 736 717 198 4
630 75.8 75.0 74.6 75.6 75.0 74.0 73.3 71.9 72.7 74.0 752 78 752 74.4 72.6 70.9 128 4
600 80.8 081.0 79.4 79.9 78.6 76.6 73.0 72.8 72.7 732 74.3 745 750 73.8 72.3 70.9 130.2

1000 90.3 91.6 89.6 91.5 6896 86.7 83 9 81 .2 77.7 76.6_77.7 79.6 792 82.2 78.9 78.% 139.7

1250 83,7 82 7 81.8 81.1 80.1 79.0 76.9 736 71.8 71.5 726 75.1 23.4 7285 71.0 69 5 131 3

1600 90.8 90.8 92 ) 91.6 63.3 83.5 82.8 804 76.0 765 G6 77.0 792 76.4 74.3 75.4 139 )

2000 90.3 90.0 90.} 93 2 87 6 87.7 B3I G 807 773 764 768 A0 O 796 77.4 752 74.3 140.0

2300 ©6.4 87.4 69.4 93.9 900 _90.9 872 82.4 2.0 77.7 76.1_76.8 787 77.6 75.4 75.7 14]1.2

3150 83.3 87.7 86.7 091 86 3 86.7 83.2 .7 74 9 7% 3 76. 6 76 .t 4.5 7G.0 73.6 72.7 137.9

4000 65.7 68.9 63.0 857 B84.5 82.5 81.0 76.2 73.3 74.2 753 77.7 77.1 755 72.8 71.0 136.2

S000 B84.6 86.2 B4.14 B50 84 4 829 81.3 761 73.5 73 7 758 706.0 T9.0 77.0 73.4 70.7 135.9

6300 83.1 864 86 1 85.9 64.2 B1.6 798 74.2 71 .1 _7V.7 _74.7 75.9_77.2 76.1_72.2 71.3 136.%

88000 825 83.6 824 83 3 625 B0.4 793 /3.3 687 63 1 721 73 0 CA e 756 707 €90 1348
4 10000 79.2 79.9 79.1 79.8 79.6 77.3 757 70.0 65.8 67.0 688 71.5 729 74.7 67.1 ©5.8 132.2
8 _OASPL 97 .7 98.6 96.3 100.0_96.6 95.9 93.7 89 6 BG B 7.3 88,3 8395 903 90.3 88.7 688.3 148.6
PNL 1100 1170 T10.6 113 2 110.0 108 9 107 2 103.2 ©09.7 100.3 701.0 102 1610 107 1 93 8 09 2
PNLT 112.7 114.3 113.6 116.9 113.4 112.9 109.9 105 9 101 .5 101 7 102 4 104.3 104 7 10% 1 102.2 102.0
DBA 968.3 99.2 99.0 100.8 97 2 96.7 938 899 AG.3 B6. 5> A7.3 8.7 09 4 888 859 85 2
APNLW= 107.3 (PNLW: 121.3 LAPNLW= 97.3 CTPNLW= 103.8° TPNLW= 119.6
-
1DENTIFICATION TEST DATE LOCATION _ACOUSTIC RANGE___ REFFRENCE RPM __ ARITH AVG FNK__ |ALPHA _ PAMB PWL_AREA
C3AE1076/F 1 1820A0 66-05-83  PELEBLLS 4D 150 FT ARC 1820, 9700 SAE77 ~ 28.91  FULL SPHERE




€91

Appendix 9.1.18

OGP MICS/HARDWALL INLET/6D0B FREEFIELD CORR /809011

16214ES/FSDR/RPMAVG 11/14/83 9.045 PAGE 1|
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 FLRCENT R.W. DAY, SAE 150 O FT. ARC
1DENTIFICATION
AVERAGE - CJAFI107G/P V  2030A0 T ) i T
INPUT - COAENO7G/P | X03100 CIAEI07G/P 1 XN2990
CIAENO76/P ) XOINQO . .
ANGLES MCASURFD FROM INILET, DEGREES
10. 20. 30. 40 $0. 6O 70. 80 Q0. 100, 110 120 130 140 180.  160.
FREQ PWL
80 66.%9 67.02 66.7 66 8 G67.7 68.4 69 S 70.6 7V 2 72 2 73 9 75 Q9 ?27 s 79 6 82 0 84.2 129 4
63 71.9 727 709 762 70.3 709 722 7).1_71.4 2?33 7247 759 17.6_79.4_807 82.5 1295
80 700 G8.7 68 .0 67.7 G8 8 69.7 700 721.0 71.7 737 746 761 PH 0 79.9 81.2 81 .4 1291
100 70.0 G8.6 G8.6 €9 0 703 705 70.8 72.7 72.8 24.7 156 7?71\ 7h.9@ B0O.7 81.7 79.9 129.7
125 69.5 69.0 693 202 704 704 7V 6 72.7 732 7485 7261 776 791 A0 3 810 79.2 129.7
160 69.8 696 699 706 700 70.2 ?2V.4__}2 2 72.9 743 735 _20 6 _/8.9_79.9_ 79 4_78.6 129}
200 70.8 706 721.1 71 2 71.4 718 71.6 733 70 A 753 60 277609 o2 7868 77.9129.9
250 69.8 70.4 72010 70.0 71.3 0.0 71.9 72.4 734 740 795 764 . .4 78.0 77.3 755 128.4
318 72.4 72.7 3.} 72.8 72.9 72.4 73.0 72.7 73.4 743 158 77 TS ;7.8 76.7 74.8 128.8
400 73.7 74.) 73 86 74.7 73.8 73.5 73.2 73.2 71.3_25.7 77.3_12.9 79} 78.2 77.2 75.3 129.9 _
[~ 800 74.2 74.0 74.3 74 9 74 7 73.7 73.9 10 74.9 764 77.7 77.7 7283 7.3 76.0 73.4 129.9
630 76.7 761 753 77.1 760 74.8 74.6 74.3 74 9 16 4 78.2 7.7 70.3 7?/.2 75.8 73.0 130.4
800 79.9 80.5 78.9 79.4 7863 76.1 75.3 744 734 751 6.6 .7 .7 72.4 130.8
1000 _89.4_ 90 9 699 91.0 88.6 87.4 83 2 A2 8 795 792 792 80 2 2 77.4 139.6
1250 87 7 886 8 8B 2 80 3 B6 G 851 83 2 B0 3 7/.5 77 1 77.3 76.1 ‘8 75 2 137.6
1600 85.2 84.7 84.7 B3 2 82.7 B81.3 803 76.4 750 754 760 76 Q 0 72.8 134.2
2000 95.3 92.4 94.6 91 5 68.6 88 5 8/ 5 B4.0 7Y94.2 796 78 5 80 | .4 76.6 141.8
2300 67.0 67 .7 68 1 69.7 B88.1 06.0 85 2 80 8 77.1 76\ 770 1787 9 74.2 138.6
3150 695 90.9 94.% 98 1 93.7 91.2 9 869 87.3 80\ 60 7 81.4 771 145,y
4000 86.7 88 0 B86.8 88 6 B7 | 650 63.3 789 76.9 790 77.6 79.3 .9 73.2138.3
5000 86.6 68.4 88.0 B89 5 89 2 06.5 81 8 709 762 76.2 179 74 5 73.0 139.3
6300 86.6 87 .2 66 6 68.7 87 0 _85 S 84 7 794 754 748 _77 4 70 3 3_73.5_138.8
3 8000 83.7 64.9 84 1 66 1 BA 4 623 6809 757 71.2 715 73.8 7h.2 6 71.0 136.5
é 10000 62.0 83.1 82 6 83 3 6821 806 78.5 72.9 6€8.7 €95 71 0 716G 1 67.6 1351
U OASPL 99.4 99.2 100 2 101 6_96.8_97 0 963 924 696 698 906 91 6 19_91.4 1506 —
PNL 112.8 112.4 114.2 116.5 113.4 111.4 T11.5 107 1 103.8 103.1 103 9 i104.G 271016
PNLT 115.9 114.8 116.9 119.8 115 4 113.6 114.3 109 S 105 % 104 4 105 1 193 % 1L .8 106.0 104 4 |02.8
DBA 100.1 99.9 101.1 102 4 99.5 97.7 97.2 928 B9 2 AI. 0 BY. 4 SU 5 .1 4 89.9 68 1 86.4
APNLW= 1106.1 TPNLW="124"6 CAPNIW= 985 UIPNLW: 105.7  ~ TPNIiW- 123 2
TOENTIFICATION TESY DATE____LOCATION _ ACQUSTIC RANGE  REFLRENCE RPHM _ ARITH AVG FNK_ IAIPHA PAMB PWL AREA
CIAE107G/P 1 2030AD 06-09-83 PEEDLES 4D 150, FT ARC 2090 17341 SAE77 28 .91  FULL SPHERE

ALITYNO ¥0O0d 40
SI 39vd VYNIDINO
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Appendix 9.1.19

1621 4ES/FSOR/RPMAVO 11714783 9.0453 PAGE 1

AVERAGE SOUND PRESSURE LEVEL S

77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 150 0 FT. ARC
IDENTIFICATION

AVERAGE - CIAEVO7G/P |  2)180A0
INPUT - CJIAEIO76G/P 1 X023090 CIAE107G/P 1 X03000
CMCI070/P 1 x0d0Q -

ANGLES MEAGURFD FROM INLET, DFGRIES

10. 20. 30. 40. 50. 60. 70. 80 90. 100. 110. 120, 130. 140. 150. 160.

FREQ PHL
S0 €8.3 68.4 68.7 70.3 69.9 707 1.8 730 73.7 74.9 76.2 781 00 2 B2. 6 84.8 87.1 132.)
I _21.8 22.9 7V.9 ?7.\ 72.2 72.9 73.8 7.7 13 @ 75.6_76.7..79.0 80,4 w2.6 63,7 8G.2 132.2
80 71.2 70.9 71.0 69.0 71.4 720 720 3.5 745 757 27 2 789 .Y M2.8 84.3 84.3 131.9
100 7t.4 70.0 71.0 70.7 71.6 72.2 729 4.4 74.9 6.2 77 u 79.7 81.3 831.3 84.4 83.) 132.2

123 71.6 70.9 71.9 72.4 72.2 73.4 74.0 730 151 767 78 7.9 B1.7 8.9 04.0 A2.4 132.2
160_71.7 71.8 72.5 ?2.% 72.3 72.7 73.6_24.8 750 76‘;*,11An_,13_1_~§|4L__na_ﬁ_,az‘s__jjAﬁ_lalAl
200 73.2 73.1 73.8 73.1 73.4 735 4.4 59 457 275 7283 794 nl.4 8.0 61.8 80.8 131.9
250 71.7 72.8 73.6 73.4 72.4 728 74.% 74.7 75,5 7 1 77.3 787 fO.3 81.2 80.7 70.7 131.0
I8 74.4 74.2 4.9 74.7 74.4 741V 781 4 75 76.4 77.7 7.6 79.9 AROS 79.7 77.8 131.0
400 _79.3 75.7 75.% 756 758 753 7% g zg 1] z;,g,_]] a_~laA1..Zﬂ 3 _8)1.0 _eg,ﬁ__laLi 22.6 131.8
800 73.7 75.0 755 76.2 75.7 75.4 75 2 } 7.4 800 .8 786.3 73.7 131.5
630 78.4 77.) 76.9 772.4 77.0 76.32 7% a 7a o 7nAo 7. 7 79 9 79% 796 79.1 77.6 7a.n 131.9
800 62.3 80.86 79.6 79.7 78.9 77.6 76.7 756 75.2 767 78.1 7.7 9.1 7.8 76.5 .3 132.0

1000 96.7 06.4 85.8 855 835 3 84.5 83.0 795 78.0 22.8_78.8 76 8__79.9 78.3 zz.g ,15;1 126.3

1250 94.4 93.3 93.7 930 93.5 92.7 91.4 866 850 82.2 640 84 2 £3.7 84.0 .1 143.8

1600 85.2 85.7 638 84.2 81.6 82.8 81.8 780 763 77.5 78.0 77 9 79.% 7a.n 75.0 75 7 135.4

2000 90.0 98.4 98.3 90.7 92.8 89.9 8G.0 61.7 78.6 78 4 79.0 801 B1.0 B80O.1 77.4 76.2 144.0

2500 _91.1_95.2 92 35 91.2 9.8 91.3 A8 & 83.6 82.9 60 9 8] \_8%.0_ 83 ) $2.0__79.6 77,7 143.4

3180 91.4 93.2 946 96 9 97.4 96.9 9315 68 9 84.7 82 7 62 9 83 3 84.6 82.3 82.7 80.6 146.9

4000 88.0 88.6 63 1 90.3 91.} 69.1 86.4 84.3 on.o oo 6 61.3 @8y, AS. 0 81.2 78.2 76.2 14).6

5000 88.7 89.8 89.3 693 09.2 87.7 86.G6 82 2 a .7 80 6 @), a 8). 4 78.7 76.2 74.5 140.4

€300 67.7 87.7 87.9 68.G6_68.4 87.2 83 9 80.7 o z§ 0 _79.6 81 .1 _82.8 A0, 1__76.4 74.4 140.0Q —_

8000 .8 .0 [ 3 0 9 831 780 73.4 734 76 1 773 78.9 78.4 73.9 728 137. 9

10000 83.6 .? [] 6 ? .6 80.% 75 z 70‘5 70 727 5.3 759 7.4 71.2 69.3 136.6
i oASPL 100.1 102.7 102.8 i01.8 101.9 100.9 98 & 94.7 92.3 91.9 93 1 94 1_95.1 95.0 94.6 94.9 152.9
PNL 113.) 1158 115.6 116.2 116.5 115.6 112 3 109 3 106 2 105 5 106.3 107.4 10n. 4 106.9 106.0 104. 4
PNLY 115.9 116.4 118.7 119.0 119.3 119.5 117.0 111.9 10%.9 107.0 108 11003 110 ) 10€.9 107.8 10G.3
DBA 100.7 103.7 103.4 102.6 102.8 101.7 995 950 92.2 91.1 82 1 971 83 8 923 90.5 68.9
APNLW= 112 . 4 IPNLW= 126§ LAPNLW= 1025 LIPNLW= 109 7 TPNLW= 1248
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE _ REFERFNCE_RPM __ ARITH AVG FNK JIALPHA__ PAMB AREA
CIAE107G/P 1 218DA0D 0G-09-83" PEERIFS 4D 150 FT ARC 2180° 14398 SAE7? 28.92  FULL. SPHERE

OGP MICS/HARDWALL. INLEY/GDB FREEFIELD CORR. /809811

004 40

ALIYNRD y
Sl 35vd 7
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Appendix 9.1.20

B

[1k]

16214E5/FSDR/RPMAVG 11/14/83 9.048 PAGE 1
AVERAGE SOUND PRESSURE | EVFLS
77.0 DEGF., 70 PERCENT R.H DAY, SAE  150.0 FT ARC
IDENTIFICATION
AVERAGE - COAFE107G/P 1 2320A0 ] -
INPUT - COAFIO7R/P | X03080 C3AEIOTG/P | X02010
CJIAEIO7G/P |  XQI14Q _ _ _
ANGLES MEASURED FROM INLET, DEGRFES
16 20, 30, 40, 80 €0, 70. 80. 90, 100 110. 120 130. 140. 150. 160.

FREQ PYL
S0 68.8 69.3 69.5 71.3 7.8 71.9 73.1 74.2 751 767 781 79.8 62.1 84.8 87.6 90.2 134.5
63 72.9 73.4 71.9 759 73.3 74.0 74.9 5.1 73 4_77.3 786 799 2.3 84.8_ 86,4 .89.0 134.2
80 721713 713 71.7 72.8 72.7 73.8 75.2 75.7 769 790 80.9 82.7 04.9 86.7 B87.2 134.0
100 72.3 70.9 71.8 72.4 73.0 73.3 744 736 76.0 77.7 794 B81.0 63.1 A5 5 67.0 555 134.1}
128 72.4 72.3 73.7 74.4 732.6 74.6 754 16.4 77.0 78.1 800 81.7 83.3 A5.0 86.5 84.7 134.2
160 72.6 73.6 73.9 73.9 73.6_74.3 734 7G.} 6.7 _ 700 79.6_8|.1 81 3_ 850 851 64.0 137.4

200 708 74.0 74.8 74.4 74.6 74.8 762 77.5 769 79.1 60 2 81.9 03.9 84.4 84.2 82.9 133.9
250 72.6 74.0 74.7 74.7 75.0 730 7%.4 76.3 77.0 7A0 795 A0 6 82.3 83.2 62.9 81.2 132.9
313 75.0 734 755 75.6 76.0 75.6 76.3 764 76.6 78.0 79.6 00.4 62.4 62.7 82.1 79.9 132.0
400 73.8 76.6 76.3 76.6 76.7 76.0 76.7 7G.7 77.5_79 3_8N 8_8). 5 82.7 8p.2 61.4 79.) 133.3
800 76.7 76.4 76.6 77.1 76.9 77.0 7G.8 769 760 79.6 80.) 680.8 A2.0 81.6 80.7 78.0 133.1
630 78.9 78.% 77.7 78.8 79.0 79.4 70.7 78.0 77.9 79.9 80 9 6.4 £1.8 0.9 79.9 77.1 133.7
800 B81.9 81.8 80.3 60.6 79.9 80.4 785 76.9 77.0 78.6 79.1 79.9 AC.7 /9.9 78.8 75.9 133.8

1000 85.1 85.1 84.%5 84.2 63.5 63.3 B1.1_79.0 77.8 78.7 78 9 79.2_ 79.8 79.3 77.6_ 73.9 133.4

1250 641 057 96.5 949 951 93.1 91 5 87.9 A5 4 84 1 84.4 04.4 86.2 fP4.2 62.8 82.5 145.2

1600 86.9 87.8 87.7? 8G.4 8G.0 84.6 83.8 80.6 70.3 78.9 79.4 79.9 80.1 79.3 77.9 77.0 137.4

2000 89.4 98.2 9.3 90 0 69.8 86 6 B83.4 81.1 /86 79.4 796 80.1 80.3 79.G6 78.3 73.9 141.4

2500 91.9 99.0 93.6 96.6 94.)1 92.2 91.2 87 ) _83.3 @82.1__62.)_81.) A4.3 82.6_8).5_ 79.1 145.3

3150 91 8 95 0 92 1 94.4 959 51.9 4i.7 88.0 82.7 R2.8 61.4 B1.8 83 5 81.2 79.9 78.8 145\

4000 91.8 92.7 90.8 97.9 94.4 92.4 90.4 85.7 07.6 BS 3 82 0 825 A1 Y9 BO.7 79.2 77.% 144.0

3000 91.6 92.1 91.5 92.3 92.9 90.7 83 7 86.5 B2 6 B82.2 835 63.4 83.5 80.8 78.7 76.9 143.5

6300 89.2 90.4 B89.G 91.2 89.9 BB 7 B8 S B1 0 786 76 8__8).0_83.2 81 _ 8L 6 77.7 _75.7141.8

8000 87 5 68,1 671 687 67.6 861 6486 808 759 /53 780 705 81.0 /9.4 760 74.2 139.9

10000 83.1 83.7 84.9 ©5.8 6535 63.7 82.0 78.0 73.3 73.4 74.7 /.3 7/.7 76.6 72.6 71.0 138.2
OASPL 101.5 104.% 101.7 102.7 102.6 100.6 99 3 96.0 93.1_93.4_94 2 952 966 963 96.7 96.6 153.7
PNL 1150 118.0 114.4 116.3 116.4 114.7 113 1 108.8 106.2 106 5 106.9 167 .8 107 8 107 4 106.4 104.9
PNLT 117.7 121.1 117.9 119.6 119.9 117.7 11G.1 112.6 108 6 108 2 108 6 109 4 110.9 112.0 108.1 106.9
OBA 102.2 105.5 102.4 103.5 103.4 101.3 99.8 96 2 927 923 929 917 94.7 92.9 91.3 89.9
APNLWs 112.8 TPNLW= 125%.6 LAPNLW: 1038 CiPNiw= 111.4 TPNILW: 124 2
IDENTIFICATION TEST OATE LOCATION _ ACOUSTIC RANGE _ REFIRENCE RPM _ ARITH AVG FNK  IALPHA __ PAMB PWL_AREA
CIAETO7G/P 1 2320A0 06-00-83 ~PEFM F$ 4D 150. FT ARC 2320° 16477. SAE77 28.92  FULL SPHERE

OGP MICS/HARDWALL INLET/ADR FREEFIELD CORR. /50981

o)

ALITvNO ¥ood 10
SI 39vd TvniDIy
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Appendix 9.1.21

16214ES/FSOR/RPHAVE 11714783 9.043 PAGE 1
AVERAGE SOUND PRESSURE L EVELS

77.0 DEG. F., 70 PIRCENT R.H. DAY, SAE 1500 1T ARC

IDENTIFICATION

AVERAGE - CJIAEI07G/P 1 2500A0

INPUT - C3AFI07G/P X03020 C3AEINJG/P 1 Xx03150
CIAEI07G/P ) _x03Q2Q e e

ANGLES MEASURED FROM INLET, DIGREES

10. 20. 30. 40 30. 60. 70, @0, 6. 160 Tro” 120 Tiag 140. 150. 160.

FREQ PWL

50 70.3 7.1 71.2 72.4 72.9 740 752 76.6 777 791 hO.8 83.0 84.9 87.8 91.0 93.5 137.6
§3 73.7 74.4 74.) 77.6 755 735 76 7_77.8_78.0 79 2_ By, g 8 ‘g__g§_g g/ g“,ggug,_gzé 132.2
80 74.2 73.2 736 73.7 74.3 74.9 6.2 178 784 795 5 81 7 816 a5 .1 80.1 90.8 137.0
100 74.0 73.1 74.4 249 7%.2 753 76.9 77.9 7867 81" 470 84 2 BC | ar 5 90.1 88.8 137.1
125 74.3 4.8 75.9 76.3 73.8 767 77.7 785 794 807 628 €44 8% 9 Ar.2 89.6 88.2 137.0
160 74.1 75.0 785.4 760 73.9 764 774 785 73 2 en 6_02 3 643 _¢59 87,7 88.2 87.2 136.8
200 78.1 763 76.9 77.2 77.4 76.9 780 798 797 82 2 o2 8 83 ) b6 4 4,7.4 87.5 086.2 136.7
230 74.6 76.2 77.0 77.3 77.3 77.4 78\ 8.6 79.4 A0 7 uz. 4 84 0 654 8.6 8G.3 84.2 135.9
313 76.2 77.2 77.3 77.6 78.) 77.6 763 78.9 795 8o 8 ez 1 83 64.9 85.8 85.1 82.8 135.8
400 77.3 76.0 703 78.8 78.9 78.1_76 3 79.0_ 00 .3 _82.0 £3 6_61.2 8%.2 #S. | 84.7 81.9 135,

. ]
S00 77.9 78.0 786 4 78.8 79.1 78 . 2 790 7932 80.3 al.9 829 84 6 84.6 8.3 80.35 135.6
630 80.8 80.6 79.9 80.7 81.3 B80.8 a0 3 80 3 Bl1.1 83.1 8.4 83. 84.4 3. 7 82.7 79.9 126.2

?
2
[}
[
800 ©82.3 82.4 81.5 81.9 82.3 82.1 81 79.8 79.9 808 6824 8,7 B4 4 (2.6 81.6 79.1 1335.9

2
9
3]

]

s
1000 _84.9 84.9 04.6 849 84.2 63.8 828 5| .2 00.3 8o 2_@1.8_ 82 W,cg;g__ggggv_QQAQAﬁzgip 136.8_
5 5 850

1250 97.9 96.4 98.4 92.8 97.1 96 8 8 95 83.1 88.8 87.5 89 2 89 08 0 a5 85.3 148.0

1600 92.2 91.6 93.3 91.7 92.1 91.2 902 87 6 84.4 83 % 8.1 5 8. 84,3 a;.s 81.9 80.) 143.0
2000 87.4 68.7 87.7 87.7 ©G.7 858 848 81 8 79 8 80.2 an 7 @2. 81 7 BN.6 790 76.% 138.3
2500 98.0 99.1 96.9 952 951 945 u2. 9 $0.2 06.3 03.9 4.6 _8L.7 KL | 835 82 6 8].4 146.7
3130 92.8793°2 928 93.) 92.4 903 A3 2 86 | 82 8 81 3 r2.2 A1) 651 81.7 80 0 77.9 1432.3
4000 92.6 95.0 94.9 96.89 96.0 94.3 83 2 84.6 8G. 3 64 4 84.86 872 B84 6 8.4 82.4 80.1 146.08
8000 92.1 928 91.9 928 92.9 91.9 81 2 875 63 2 a5 3 856 87.9 854 81.9 80.1 78.2 144.5
6300 90 9 90.6 90.6 91.0 90.7 89 5 068.4 650 61.9 81 .4_8) 6_0,.3 8 7..79.0_77.1 142.8
86006 Aa.2 ge8. 8.7 83.3 8R4 870 AR) B2.5 785 I8 0 A0 B A4 78 3 76.3 141.2
10000 86.2 86.7 686.9 8.6 86.7 83.0 83.6 79.3 75 9 8.7 77.4 798 74.1 72.4 139.6
3
i] OASPL 103.6 104.0 103.9 103 6 103.3 102.4 101.3 96.7 96.1_ 959 _97.1 96.5 .99.)__99.1 99.7 99 .8 158.3
PRL 117. 21180 117.0117.4 116.9 1186 114 7 111 8 109 3] 108761095 111.1 112 0 100 8 108 7 167 o
PNLT 120.3 120.7 120.1 120.3 119.9 118.7 117.7 114.8 1145 110.3 111.5 113.2 113.6 110.5 110.1 109.0
DBA 104.4 104.8 104.6 101 2 104.0 103.0 1018 99 0 9%.7 g4 S 95.9 971 97.1 94.8 93.8 92.0
APNLW= 118.2 TPNLW= 1271 TLAPNIWT 106.7  LIPNIW: 1136 T iPRLW: 175 0
IDENTIFICATION TEST DATE = LOCATION  ACOUSTIC_RANGE _ _REFERENCE RI'M _ ARITH AVG FNK __ IALPHA P ng Pwi. Al
CIAET107G/P | 2500A0 0G-09-83  PEEDIFS 4D 150 FT ARC 3500, 19209 SAE?77 9)  FULL SPHERE
GP MICS/HARDWALL INLEV/6DR FRLEFIELD CORR. /809A]1 ) {? “a
- e B e o -
T o P
. m
-
| " P ~w
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Appendix 9.1.22

GP MICS/HARDWALL INLEY/G6DB FRFEFIELD CORR /%G9811

1621 4ES/FSDR/RPMAVG 11/14/83 9.045 PAGE
AVERAGE SOUND FRESSURE | EVELS
77.0 DEG. F., 70 PERCENT R. M. DAY, SAE  150.0 FT. ARC
IDENTIFICATION
AVERAGE - CJAEI07G/P )  2R00A0 )
INPUT - COAEIO?7G/P | X03160 C3AE107G/P |  X03030
CRAENOZ2C/P |____KOINIO . e e —— R
ANGLES MEASURED FROM INLET, DEGREES
70. 20, 30, 40, S0, 60. 70. _80. 90. 100. 110. 120 130. 140. 150. 160.
FREQ PWL
B0 74.2 74.9 756 77.3 77.8 78.0 79.1 803 81.3 83.3 83.2 87.3 890 92.6 955 99.9 142.9
| ___ 63 76.86 22.0 76.5 79.4_ 79,5 _78.5 80 ) B}.6 62.9_ 81.0 _05.6_06,.0 £9 9 9:.6_93.1 98.6 142.3
80 78.2 77.1 77.4 77.7 78.3 79.2 60.3 A1.8 B2.7 B84.0 no,t aaAl 906 93 3 95.7 96.4 142.2
100 79.3 77.9 78.6 79.3 79.9 79.9 81.0 82.2 83 o 84.7 8G.4 838 YO 8 83.5 95.8 94.6 142.)
128 79.4 79.0 79.8 80.1 0.2 80.8 81 9 82.7 83.9 852 86 9 eu. n 81.2 93.7 95.3 93.9 142.2
1160 76,6 _79.8 79.7 wmuw&.a.nu _ﬂi.ﬁ_L Q. _88 Q QQ.,L_JLA_._QA_.Z__QL_Q_IAI 2
200 78.9 ©60.3 80.6 8!1.3 80.7 4 82.3 84.0 84.0 87.4 89 91 4 93.4 91.8 141.6
250 78.0 80.0 81.0 81.2 8&1.) Ol.J 82.3 833 840 as 4 a7.1 8o c 9u. 4 9143 91.9 B89.7 140.8
318 79.2 80.2 80.6 8).3 81.9 81 6 82.7 83.3 81 9 85 2 87 1 88 1 89.9 91.2 90.9 68.4 140.4
400 79.6 81.0 61.3 81.8 62.2 8}.7 63 1 03.0_ 64.4 83.0 67.7_88 9 89.6_90.95 ea¢§~_§1*2_140 4
800 80.4 80.6 B0.9 82.0 82.2 82 2 830 83 7 814 858 B7.1 B4 4 896 A5 BS.8 .6 140.0
630 82.3 82.5 B82.2 82.6 82.6 B2 8 83.4 84 0 83.7 8G.| &/ 6 68 1 ud. ) 89,1 87.8 04.7 140. 1
800 82.8 84.1 83.7 63 86 83.4 83.1 83.1 A).a 84.0 85 4 8G. 4 8.1 B’ 8 87 7 86.6 83.2 139.3
1000 _03.8 _86.2 ©6.4 8G.2 85 6_83.0 84.3_8).9 63.9 065 ) 0¢.2 86 9 06.8 06,9 05.} 62,0 139.7
1250 00.9 91.0 92.7 91.7 92.8 922 928 A3 8 6/ 0 659 8G. S5 87 9 R7 4 B6.7 855 B83.4 144.1
Y600 99.4 100.7 102.6 101.7 102.7 104.2 104.9 t0u.7 95.5 92 1 93.6 92 8 u2.8 9|.2 91.9 90.2 154.4
2000 8.2 09.2 686 6 89 0 68.9 87 8 B7.3 A3 S 831 9 84 2 850 A 0 8 3 8°.0 83.3 60.6 141.0
2500 91.7 92.4 91.4 92.3 91.3 _89.G 88 2 B8G S 84.5 _ gg_g 85.4_07.3__8G.6_ ,gg‘z, gg 1 80.5 142.9
3150 97.9 97.8 97.4 98.1 97.7 859 96 0 93 4 A9 8 86 3 B2 7 AL 8 &G 9 7 83 3 148.8
4000 92.4 93.9 §3.2 94.9 93.9 91.9 9.0 A3.0 67.0 uc 5 87.5 88.9 "1.4 8%5.6 ao a 81.8 145.7
8000 93.6 95.1 94.9 95.7 95.3 93 4 93 0 90 6 a8 . 9 as ? 90 0 91.6 90.2 8% 6 84.1 82.9 147 .1
6300 92.2 92.5 92.5% 93.6 933 91 7 91.) 88 3 86 2 85 3 £7.9 81.3_ 680 6 852 ag Q .4 143.9
8 8000 690 90.2 69.6 91 6 60.6 690 88 C 8513 L3 | 82.7 051 8 4 A/ 6 P4 G 80 8.9 143.7
d 10000 86.9 87.6 67.8 88.2 68.9 86.4 629 B82.7 80.3 79.3 81 2 8316 A3 A B81.7 77.3 75.0 141.7
=
%] OASPL 104.3 105.1 105.7 105.8 106.1 106.3 106G 103 3 100.3 __99.6 10}.2 102.3 103 4 104.) 103.2 105.5_130.8
PNL 1181 118.4 116.5 119 1 118.8 119 0 119.3 116 4 113.3 112 3 113 6 144 € 115 G 113.6 113 2 111.58
PNLT 121.4 121.9 122.5 122.9 122.0 124.9 125.4 121 6 116.6 114 7 116.2 11C.6 117 7 115 4 115 7 114.3
DBA 105.0 105.7 106.5 106.5 106.8 107.0 107.4 103 8 1U0.1 98 6 99 9 100.§ 100.9 99 2 98.4 96.3
APNLW:= 110.6 IPNLW= 129.3 LAPNL W= 108.9 LIPNLW= 110.7  TPNiwW= 128 0
. IDENTIFICATION TEST NAIE LOCATION __ ACOUSTIC RANGE _ REFERENCE RPHM__ ARITH AVG FNK__ TALPHA __ PAMB  _ PWL AR
CIAEIO7G/P | 2600A0 0G U9 83  PEFRIES 40 150, FT ARC 2¢00. 25362 SAE7?7  28.91  FULL SFHERE
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Appendix 9.1.23

16214ES/FSDR/RPMAVE 11/714/83 9.043 PAGE 1

AVERAGE SOUND PRESSURE LEVELS

77.0 DEG. F., 70 PERCFNT R H. DAY, SAE 150 0 FT. ARC

1OFENTIFICATION !

AVERAGE - C3AE107G/P 1 310040

INPUT - CIAEIO7G/P ) X03040 CIAEVNO7G/P XN3060 |
CIACI0?G P 1 XQ2170 . RS l

ANOLES MEASURED FRNOM INLEY, OFGREES

0. 20. 30. 40. 30 6. 70. @0. 90. 100, 110. 120, 130 140, 180 160

FREQ PUL
80 77.9 76.6 78.7 80.1 60.4 81.7 830 64.1 831 8G 8 6836 9.8 9.5 97.3 101.9 106.2 140.3
MJLLQQ_O__._Z L_.l!__li‘ﬂ_.!i_f_. 97.2..89.90 91.0_94.3 97.8 100.6 104.8 142.8

80 62.9 81.8 o). 834 866 87.9 A9 8 920 947 97.9 100.9 102.2 147.0
100 63.7 e82.5 s2. s oa.z ea s 04 o os a 83.9 67.1 884 80.6 92.9 95.3 98.4 101.0 100.4 147.0
1286 62.6 82.9 63.2 83.9 83.9 84.% 654 8G.) 676 809 S1 | 91 2 98 & a8 9 100.8 99.3 146.9
__I.QQ.__IZ.J_!J_Z_.!_.Q 4.4 63.9 84 2 853 086.3_07.2 08.8 9.} 9. 1_99.2 96,2 99.6 96.3 j46.4
200 85.0 83.0 819 AG.1 872 676 892 91.3 933 936 97.8 9A.7 97 6 146 2 !
250 o|A7 oa 1 04 o 03.2 84.9 83.3 65.9 869 67.9 892 91.2 932 951 7.1 97.4 953 145.0 |
310 82.3 83.1 84.6 65.1 656 6352 F6 4 868 AB O 097 91.2 979 950 66 4 96 0 93.8 145.1 ,
400 0).7 83.0 04.1 852 8355 836 86.5 87.4 985 8.9 9).7_ 93.0 p4.0 95.6_93.1 az 2 144.9 |
500 82.9 83.3 8457837 855 097 N6.9 87.4 8.7 901 913 910 643 o4 ¢ 94.0 .1 1448 )
630 64.0 850 66.3 86.8 859 87.1 87.9 8.2 60.9 90 3 9.2 930 91.8 o3 9 93.0 eo‘o 144.8 .
800 os.a 87.4 85.7 A6 2 85.9 86 0 66 7 87.%5 68.9 894 905 924 NI | 92 9 91.8 88.4 143.7 |
1000 90.1_89.2 92.6 90.3_91.7 91 2 91_1__31_3 gn z gg 5 90.6_ 92. |‘531 $_92.2 99.2 88.1 143.4 ,
1250 91, 2 91.3 91.4 90.5 91.6 90.3 @1 “0.1 81.7 1S a1 3 89.7 086.6 144.8 |
1600 100.7 101.3 102.0 104.1 103.95 102.1 102, o |oo.7 97 7 95 5 81.4 95 2 4.1 93.6 92.6 90.9 154.3
2000 93.9 94.7 933 938 955 218 942 933 9.6 0.5 0505 9.4 f0 L 90.3 88.6 06.2 147.8 :
2500 92.2 9.2 92.6 93.) 92.8 92.4 92.1_90.7 90.| 89.4 89, 1_,gn J_89.6_08.86 06.9  084.9 143.6_ :
3150 96.9 98.4 97.2 085 97.4 96.1 96.3 915 927 91 8 42 0 9 86.9 £89.9 67.9 83.4 149 3
4000 93.0 93.2 92.8 93.8 93.7 92.1 92.1 904 899 89 4 89 8 st 0O 69.3 87.8 035.9 84.2 146.2
3000 93.9 94.3 93.8 950 94.4 9.} 92.8 9 2 91.2 90.9 91.3 99 908 8/.7 8G.4 04.2 147.4
6300 91.4 91.2 91.4 92.7 91.6 90.1_90 | 88.3 863 835 91 2 970 _91.9 88 S.
9000 88.4 80.0 891 90.4 89.2 67.5 872 857 851 85h B89 0 89 7 (6 3 87.1 83.3 81.4 143.9
10000 86.0 85.0 86.3 87.0 86.8 64.7 84.5 823 82.1 626 845 865 05 B 84.7 81.1 79.0 141.8
i oAsPL 103.1 105.8 106.4 107.3 106 8 105.7 10%.8 104.7 103 6 103.6 104.6 105.1 _107.2 108 8 _110.3 111.3 160.9
PNC 118.4 119.4 Hﬂal202l|90ll07Ilﬁﬂl|7all&4llGleﬂQll70ll76l|14|I&SI|L9
PNLT 121.1 122.2 122.6 123.9 123.1 121.9 122.0 120 8 118 8 118.0 118.3 119.0 111.6 118 3 117.6 116.4
DBA 103.7 106.4 107.0 107.9 107.4 106 2 106.2 104 8 103.2 102 4 102.8 103 9 105 & 103 2102.2 99.9
APNLWs 121.1 TPNLW= 1300 LAPNLW:= 113.6 CIPNLW: 1116 TPNLW: 1288
____IDENTIFICATION JEST. OATE  LOCATION _ ACOUSTIC RANGE _ REFERENCE RPM _ ARITH AVG FNK 1ALPHA PAMB AR
" CIAE107G/F T 3100A0 06-09-63  PEEPLES 4D V50. FT ARC 3100. 32563 SAE77 28.92  FULL SPHERE

GP MICS/HAROWALL INLFT/G6DB FREEFIELD CORR. /80981
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Appendix 9.1.24

16214ES/FSDR/RPMAVG V1714783 9.060 PAGE
AVERAGE 30UND FRESSURE LEVELS
77.0 DEG. F., 70 PERCENT R H. DAY, SAE  150.0 FT. ARC
IOENTIFICATION
AVERAGE - C4AE109G/P | 1820A0 - -
INPUT - C4AEIO9G/P | X03760 C4AEI09G/P | N03440
CAAFINIG/P | X03230 e
ANGLES MEASURED FROM INLET, DFGREES
0. 20 30. 40. SO. 60. 70.  e0. 90. 100. 110. 120 130. 140. 150. 160.
FREQ PWL
S0 65.7 64.9 64.7 67.86 64.1 63.1 66.1 G? 2 677 €87 70.4 72.0 741 7585 77.1 79.6 125. 4
| 63 6€9.8 66.6 68.4 76 .7 67.0 67.4_68.2 68 0 €7.9 704 __2}.2__ 72 V__28.%5 _ 79.9 . 76.9 02,0 122,9% _____
80 68.2 66.7 65.2 644 6353 G6.0 66 1 672.1 663 £9.8 70.7 72.2 738 756 76.3 76.3 124 .9
100 68.0 G6.8 66.7 (6.5 66 9 G6.6 G6.6 60.0 /9.3 22.4 729 731 /4.3 76.4 76.9 75 % 125.9
125 69.3 686.4 68.3 67.8 675 676 G8.3 G8.9 G9.7 70.8 72.3 73.4 748 .6.3 765 78.1 126 )
160__20.3 G9.1 60.9 68.9 678 673 675 (9.1 69.0 /0 4_71.5_73.0 74 ¢ 7§)§__Jg<2m_1$+1_1£§
200 70.1 69.8 71.1 G69.9 69.0 69.0 68 2 71.1 696 71.3 72.7 736 753 782 740 736 125 9
250 70.7 69.9 71.1 70.9 70.\ 694 G4.0 68.9 69.9 0.3 7.1 77.9 119 /4.9 2.9 v2.2 125.5
318 72.3 72.0 72.8 72.6 71.8 70.7 69.9 G9.8 70.3 71.5 728 73.6 743 5.4 73.1 71.9 126.3
400 73.6 73.3 73.8 /4.1 _72.9 71.9 70.86 71.3 /2.2_73.4 155 760 756 _76.G 74'2 zz,z 122.9
800 74.2 73.3 739 746 74.5 73.6 72.8 71.7 74.1 74.9 783 16 2 7% 7 76 2 73.1 128.5
630 75.8 75.1 ?3.1 75.6 74.4 72.5 72.2 71.2 73.0 74.4 754 6.1 7?58 /50 72.6 70.5 128.3
800 80.6 79.3 ?8.0 78.9 77.7 75.8 734 72.9 73.3 74.8 7G6.1 76.& 72.5 77.1 73.4 71.8 130 4
1000 _90 8 88.5 88 0 90.7 86.4 865 8] 3 840 0.8 82.6_04.| 6 /_ 84.2 A9.G_83.9 62.3 }40.4
1250 #2.8 81.9 61.0 81.) 80.2 798 7351 7239 74V 757 770 790 8i.1 7800 743 720 1327
1600 93.8 90.2 8G.9 91.7 87.7 626 78.9 782 78.2 81.7 80.9 B7.4 B84 % 81.4 78.1 75.9 139.7
2000 90.9 89.9 904 937.0 88.2 B4 G 809 77.3 772 79.9 81.0 857 85 9 826 78.2 76 2 140.3
2300 88.3 86.6 93.% 91.6 95 ) 694 #6.1 /98 77.3 _79.0_ 60.0_81 # 81.9_79.)_76.7 75.1 142.6
3150 84.1 83.7 88.6 89.3 a0.0 RG 4 821\ 76.9 77.1 7A.9 B2.0 61.5 83 2 RO 1 76.8 74.9 139 2
4000 ©3.1 86.7 84.2 B4.7 83.3 608 7.3 744 758 780 799 81.V 8B1.2 29.1 755 73.4 1395.9
5000 84.6 85.6 84.7 8G6.0 A3 7 B2.6 78.2 759 83 809 A>.5 A5 A7 4 N6 79.8 76.6 1382
€300 88.7 86.3 664 859 82.7 80.0 763 73.5 ?75.4 77.9 _u) 4_63.3 A1 8 520 77.2 74.8_137.6
6000 82 2 "83.3 826 64.0 A2 6 792 I35 6 71.2 21.7 743 776 747 407 An 6 75 2 72 8 135 6
é 10000 78.9 79.7 79.3 80.4 78.0 76.2 729 68.8 68.5 71.1 73.2 75.8 759 76 8 ?71.6 ©8.3 132.6
i) OASPL 98.6 97 4 983 99.8 96.7 94.8 91.1_8A.9_88.4 905 92 0.946_94.3 94 1 90.6_69.9 149.4
PNL 110.6 109.8 112.4 1137 112 9 163 7 10% 3 101 5 101.2 103 4 108.2 107 1 108 4 196 3 102 8 100 7
PNLT 113.6 112.4 115.2 116.6 116.1 111.7 107.8 105.1 103.% 105.9 107.7 110 O 110.0 110.3 106.1 104.2
DBA 99.2 98.1 99.2 100.6 9.6 955 91.7 80 9 B8 3 90.5 92.0 94 6 €1.5 91 8 89.4 87. 4
APNILW= 113.0 TPNLW= 12 LAPNLW= 101.8 LIPNLW: 104.1 TPNLW= 1211
| IDENTIFICATION TEST _DATE LOCATION _ _ ACOUSTIC RANGE _ REFERUNCE RPM __ ARITH AVG FNK _ |ALPHA PAMB PWL AREA
CAAEIO9G/’P 1 18720A0 06-14-83  PEEDLFS 40 150 FT ARC 1620, 9785, SAE77 28.90 FULL SPHERE
GP MICS/PERFORMANCE INLET-HWI /608 FRFEFIEI.D COfR. /821092
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Appendix 9.1.25

X FaEECogmmemu s T W w
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OP MICS/PERFORMANCE INLET-HWL/6DB FREEFIELD CORR. /821092

16214ES/FSDR/RPMAVO 11/14/83 9.060 PAGE 1
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 PERCENT R H. DAY, SAE  150.0 FT. ARC
IDENTIFICATION
AVERAGE - C4AE109G/F 1| 2030A0 T o

INPUT - C4AEIO9G/P |  X03350 C4AEIOSG/P | X03240

CAAE10%G/P | X03370 R

ANGLES MEASURED FROM INLEY, OEGREES
0.  20. 30 40. 50 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160,

FREG PYL
80 67.7 67.3 67.1 69.1 67.4 68.3 G9.6 70.8 71.4 72.6 74.2 73.9 ?77.7 80.0 82.0 B4.4 129.8
63 71.9 71.2 70.0 76.8 70.2 V.4 71.3 71.2 71.95 73.4_74.6_759_©0.4 £0.3_ 8).2 84.2 130.2
80 71.0 69.6 G8.1 67.7 693 G9.8 69.6 709 72.3 73.1 74.6 763 78.2 79.9 81.0 61.2 129 1
100 70.2 68.8 69.) 69.4 69.9 G9.9 70.2 70.7 72.2 74.1 /5.1 76.7 /6.6 u0 7 B1.3 80.1 129.8
123 70.9 70.3 71.0 71.) 70.4 706 7V.4 721 729 74.2 75.9 77.3 76.4 A0 ) 60.7 80.6 129.7
160 71.6 71.0 71.6 71.4 69.9 71.) 70.7 2.2 72.4 4.1 _73.2 7.6 78 4 _90.Q_79.4_78.4 1291

200 72.3 72.9 73.7 727 7V.7 72\ 71.6 73.% 73.4 74.9 759 76.7 78.4 791 783 77.7 129 3
280 71.6 71.8 73.2 73.1 72.2 7V.7 7).4 72.4 7?3} 74.0 5.1 76.% 774 /8.0 76.8 737 126.8
315 74.8 73.9 74.9 74.6 4.} 73.0 72.6 72.6 2.9 74.5 756 76 1 77.% 778 76.8 74.7 129.0
400 73.1 735.0_75.8 75.3 74.35 73.0 72.9 7av; 74.2_15.8_17.2 79_4 4_78.7 e z 77 g 74.9_130.0
500 73.4 78.2 761 76 3 75.8 74.1 74.1 74.1 75.3 77.1 776 77.7 8 4 78 74.0 130.3
630 77.4 76.3 77.7 77.6 76.2 74.6 74.6 74.2 75.8 717.6 78.4 7oA| 78.7 77.9 75.6 73.1 130.9
800 80.9 80.3 79.9 79.4 787 76.8 75.2 74.7 5.0 77.1 78.4 787 783 77.2 75.2 73.2 131.8

1000 67.8 90.0 89.8 69.4 89 3 87.% ag_g_moi‘g gl_guhggAg 84.8 86.2 84.7 A5.7 81.7 80.4 140.3

1260 87.9 86.6 88.4 66.5 880 86.5 83 2 06 81 .8 N5 052 83 4 €4.9 60.9 79.2 139 4

1600 83.0 86.0 84.4 64.7 82.9 81.8 78 9 7647 70 1 60.5 81.5 83.0 830 00.7 77.4 75.2 126.9

2000 93.9 96.6 93.5 04 4 90.0 884 850 81 2 808 AS | 83.6 879 8BS I 84 2 60.5 78.3 143 4

2500 60.4 67.9 669 91.1 #9.0 86.3 823 78.8 79.0 80.8 62.5 87 3 65.6 81.8 79.2 76.5 140.2

3150 088 92,7 9353 961 96 5 94.5 86.0 63.4 B1.3 622 040 859 RG.GC 626 801 78 8 145 8

4000 07.8 87.7 87.1 B87.6 63.8 84.7 BI.O 77.4 70.6 81.6 82 2 845 B5 0O 61.4 768.4 75.9 138.8

S000 87.4 86.5 88.8 90.6 B7.4 B4.7 6V.1 77.9 80.3 024 641 859 B5 9 81.2 78.6 76.7 140.3

6300 86.7 87.0 7.4 88.7 868 86 ) 81.5 77.1 78.3 8).2 84.3_86.4_ 07.9_84.7 81.1 78.4 140.%

8000 842 84.9 851 8G.1 827 81 3 78.0 737 74.4 77.2 803 828 836 81.8 77.3 74 6 13178

10000 82.4 82.9 83.) 83.4 81.0 79.4 75.7 71.8 71.9 74.3 76.) 79.8 79.8 78.8 74.3 71.4 135.8
OASPL _99.0 100.7 100.4 101.3 100.0 96.2 94 0 90.8 90.9 93.0_ 94.4 96.6_ 97.2 951 93.1_92.5 181.6
PNL 11273 1740 114.8 115.7 114.9 1132 108.8 104 .9 104.3 106.0 107 .6 108.8 110.9 1075 105.0 103 4
PNLT 114.8 117.2 117.3 117.9 117.9 116.2 V11.1 106.7 105 6 107.5 106.8 111.2 111.7 108.0 106.2 104.8
DBA 99.7 101.5 101.2 102.1 1008 98.9 94.6 90.8 90 8 93.0 94.3 96.7 97.2 4.2 90.9 088.9 .
APNLW2 114.7 TPNLW= 124.8 LAPNLW= 102.8 LiPNLW= 1061 TPNLW= 123.7
1DENTIFICATION TEST DATE LOCATION  ACOUSTIC RANGE __ REFERENCF RPM __ARITH AVG FNK__ IALFHA __ PAMB PWL _AREA
CAAE109G/F 1 2030A0 06-14-83  PEEBLES 4D 150 FT ARC 2070. 12435 SAE7Y7 28.86  FULL SPHERE
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Appendix 9.1.26

PlIese

16214ES/FSDR/RPHAVO 11/14/83 9.060 PAGE 1
AVERAGE SOUND PRESSURE LEVFLS
77.0 DEG. F., 70 PERCFNT R.H. DAY, SAE 150.0 FT. ARC ‘
IDENTIFICATION
AVERAGE - C4AEI09G/P | 2180A0
INPUT - C4AEI09Q/P |  X03250 C4AE1096/P |  X03340
C4AEIC9G,P | XQA3AQ . e e . —
ANGLES MEASURED FNOM INLET, DFGREES

16. 20. 30. 40. SO0. 60 70.  so0. 90. 100. 110. 120. 130. 140. 180. 160.

FREQ PWL
80 67.9 ©7.9 67.8 70.0 €9.2 70.2 71.3 72.8 73.8 74.9 765 7863 79 9 82.5 84.9 67.3 132.1
63 71.4 70.8 69.9 77.2 u.umnlow‘o||ow u||~u u:|~u1mx|qn 0 266 760 62.) _82.8 02.9 06.8 132.%
80 71.2 70.3 69.7 69.9 71.2 70.8 M2 769 788 AV S "2 9 83.8 84.3 131.6
100 70.7 69.3 70.3 70.9 71.2 71.3 un. uu.u w..~ 7261 77.3 79.% 81.0 "3.1 84 0 82.8 131.8
125 71.3 71.2 72.3 2.3 7.6 72.2 73.0 741 750 763 T? 9 797 81.2 82.7 83.6 02.4 131.9
160 72.0 72.4 73.2 72.7 71.3 72.5 226 74.Q 74.6 76.)_77.7_.79.3_80.7 N2 3 82.1 8}.4 131.4

200 74.0 74.4 757 73.8 73.8 733 73.8 7?56 75.4 769 8.2 798 A1.1\ A2 0 B81.1 60.5 131.8
250 72.7 73.2 74.6 74.6 713.9 73.4 73.2 74.1 75.0 /5.9 77.5 76.5 79.8 80.8 80.0 78.1 130.8
318 75.7 78.2 76.2 76.2 73.7 74.6 74.2 74.6 75.4 7G6.4 77.7 786.5 79 7 60.4 79.4 77.3 131.0
400 _26.1 76.4 76.2 76.85 76.3 74.6_ 74.8 732 76.5_78.2_79.6_179.9 80.2 80.3 79.1 76.4 131.8
800 76.3 76.0 76.4 77.3 76.8 75.4 750 755 76.3 780 79.€ 79.7 8B0.1 /9 S 77.9 73.6 121.7
630 78.1 77.8 77.5 76.8 77.6 76.3 76.0 76.2 76.7 79.0 80.6 80.3 80.2 79.5 77.6 74.8 132.3
800 81.5 80.6 79.6 60.3 79.6 78.2 76.8 765 76.9 786.0 79.9 80.1 O0D.7 79.} 76.8 74.7 133.0

1000 85.3 83.6 83.3 65.2 83.7 83.2 81 9 80.3_ 80.0 8).3 82 |r||:m|’muL 83 9 60.3 76.7 137.2

1250 91.7 93.9 94.0 935 94.6 94.2 90 % 68 2 88.3 87 0 080 914.¢ ©1.4 94.37 89.0 68.6 146.3

1600 #3.0 83.3 63.1 83.2 84.7 83.4 80.7 786.6 80.3 82.3 8313 c;.w 85.8 82 2 79.0 77.7 137.6

2000 94.7 95.4 97.8 91.4 90. 4 83.6 82.5 80.5 61.2 83 G 843 08.7 L,.6 B3I I B80.0 78.4 143.%

2500_92.2 93.2 93.3 93.9 93.9 91.4_ 67 3 83,7 84 3 084.6 03.6_90 8 _ 92.0_ 84 .8 81.7 79.8 144.9

3150 91.9 97.1 $7.2 100.7 99.6 953 89 9 85 8 B4.7 B4 9 A6 4 0/.6 67 9 B4.4 82.3 80.7 148.4

4000 67.2 86.9 91.9 92.2 91.6 902 87.2 B82.7 A2.8 84 9 B87.0 90.1 B9.} 66 ? 83.2 B0.6 143.95

S000 87.7 ©6.9 89.3 90.2 89.2 AB 5 6G.O 81.7 82.8 84.5 85.8 87 5 B86.7 83 0 80.7 78.5 141.8

6300 85.8 86 .9 68.0 90 O 88.6 67.0 82.7 80 2 6} 4 84 .2 8G.8_ 83.8 _90.7 86 6 63.2 80.5 142.5

8000 83 6 84 8 8357 87.6 65.1 835 80 7 756 76 8 60.3 83 6 855 855 83.7 79.4 77.1 139.8

10000 81.8 82.8 83.4 84.7 83.2 8).3 77.7 71.7 70.% 76.1 78.8 82 2 A1.8 80.7 76.4 73.6 137.4

OASPL 100.3 102.2 103.1 103 7 103.) 100.3 96.72 93 894 2 93 |_96.7 1001 99 6_96_7 96.1_ 95.6 1%54.2
PNL 173.3 116.4 116.8 118.8 117.8 114.7 V10.7 107 4 107.4 108.4 110.2 113 0 1133 110.6 107.7 105.9
PNLT 115.3 119.1 119.8 121.5 121.0 $118.9 113 7 110.3 110.1 1101 111.8 1416 7 115.6 115 0 110.8 109.3
DBA 101.1 103.1 104.1 104.6 104.0 101.3 97 3 94.1 94 3 95.1 96.6 160.4 99.7 98.1 94.1 92.7
APNLWa 117.9 IPNLW= 127.3 LAPNLW: 108.5 LIPNLW= 110.3 TPNLW:= 126.5 .
IDENTIFI1CATION TEST DAVE LOCATION ACOUSTIC RANGE _ REFFRFNCE RPM__ARITH AVG FNK  TALPHA PAMB PWL AREA
C4AE1090/P 1 2180A0 06-14-83  PEEBLES 40 150 FT ARC 2180, 14445 SAE77  26.86  FULL SPHERE

GP MICS/PERFORMANCE

INLET-HWL /76DB

FREEFIELD CORR. /821092
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Appendix 9.1.28

GP MICS/PERFORMANCE INLET-HWL /6DB

FREEFIELD CPRR /#21092

16214ES/FSDR/RPMAVO 11714783 9.060 PAGE |
AVERAGE SOUND PRFSSURF | EVFLS
77.0 DEG. F., 70 FCRCENT R.H. DAY, SAE  150.0 FT. ARC
VOENTIFICATION
AVERAGE - C4AEV1090/P |  2500A0 T
INPUT - C4AEI09G/P |  X03400 C4AEINSG/P 1 KN3320
CAAEI109G/P 1 _X03270 e ————
ANGLES MEASURED FROM INLET, DEGREES
0. 20. 30 40. %0 60. 70.  80. 90. 100. 110. 120. 130. 140. 150. 160,

FREQ PHL
B0 70.6 70.4 71.0 73.6 73.6 74.4 734 765 77.8 79.3 B1.0 826 4.9 87.9 90.6 93.9 137.6
€3 72.6 72.% 72.6_ 78.3 _74.6_73.0 75_1_7_1 4_70.3_ 8Q0.Q__ Ql 4. 02.6_8%.7_ 07.G .689.3 92.1.132.0
80 73.3 73.0 73.2 73.6 74.3 75.2 76.0 77.8 78.6 B0 2 01 6 B81.2 054 A7 9 89.7 90.5 136.8

100 74.3 73.0 74.4 74.9 74.9 75.5 76 s 77.6 78.8 80.5 87 0 B840 AS G NA 3 B89 6 B8 6 136.8
126 74.6 73.0 76.3 76.4 73.7 76.3 77.4 76.4 79.4 BO.8 #2.7 #4143 u5 8 87 9 89.2 87.8 136 8
160_73.8 73.9 763 76.5 75.7 76.7 _171.0 7gmg._1g_; 81.0 82.4 84 Q_85 5 _87.7 67.9_86.9 136.4
200 77.0 77.4 77.4 77.8 77.4 77.4 77.9 79 4 820 83 0 84 4 r3 8 87.6 87.0 856 136.6
250 76.2 77.0 78.3 77.9% 77.8 7177 77.9 78 9 79.a 81.2 62 % AY 6 AN 3 8.3 85.7 83.9 135.8
318 76.3 78.0 78.7 79.0 /6.8 7860 782 78.8 79.7 80.9 A2.3 8.4 061 5 #5 3 aa 7 82.4 135.5
400 79.0 79.5 79.6 800 79.0 781 78.8 79.2 805 _82 6 91 5_8° / 95 2 8% 2 ﬂ 81.6 126.0
500 79.3 78.9 79.2 789 797 78.7 786 791 806 821 829 81 6 b4 5 45 aa 80.6 135.7
630 81.2 80.6 80.1 81.6 81.7 80.9 60.1 799 81.0 831 1 63.5 83.9 Al 4 K3 8 az.e 79 4 136.9
800 02.9 82.8 8)1.8 82.3 824 80.9 800 60.0 805 82 2 83.1 83 9 61.3 €1.1 6.5 79.0 136.3

1000_63.2 84.8 64.3 84.7 846 83 7 81 8 B8) O 81.6_82 8 82 & AL 2 848 92 9 81.0 78 9 137.6

1250 96.7 93.8 96.1 98 9 99.2 930 931 92 9 900 699 951 98.8 0y % 32.2 900 68 6 150 5

1600 91.7 92.0 92} 93.8 91.3 97.9 90.5S 880 AGG 87.0 901 S 93.4 93.9 A3 3 BG.8 B4 2 145.8

2000 ©88.2 88.4 B87.5 87 8 668 656 83 6 61.9 81 0 849 8G 4 88 ) B8 9 638 6).0 78.9 140 2

2500 97.6 100.1 94.7 958 93.9 93 4 909 87 2 8/.8 00 6_88 8 9.7 1 2 6. G_ 840 82.4 146.9

3150 91.6 94.4 92.4 93 4 981.6 90 0 87.7 85.1 6G.1 87.4 891 81.6 90 4 66 2 832.4 81.3 144 8

4000 93.9 96.6 95.0 95.9 96.1 93.2 91.7 67 G B87.1 89.3 89 5 92.9 93 0 08 2 85 2 83.3 147.6

S000 91.3 92.3 92.2 93.2 92.8 923 901 85 8 86.7 88 4 69.5 91.9 YOI 858 63 .7 81.9 145 8

6300 09.2 90.2 91 .0 91.4 90.} 693 87 ) 83.6_85.1_88. ) _90.2 92.1 900.7_06.7 833 8]1.6 144.6

36000 87.0 885 88 5 899 ©7.8 BG.6 84 5 805 61 6 849 88 0 90 8 a9l 2 68 7 B3I O 81 4 143 6
2 10000 84.7 66.2 86.0 6G.9 B85.8 84.4 820 76.9 78.3 81.5 A3.4 BC D €6 A4 Li2 79.9 77.2 14).0
i OoASPL 103.1 104.6 102.8 104.3 103.9 103.4 100 3 97.8._97.4_98.8 101.0_10).8 103.9 10} 0 100.2 100.2 136.6
PNL 116.9 118.7 116.3 117.2 1169 116.2 113 5 110 S 11076 112.4 113 .6 116.3 116.3 113.0 110.7 109 1
PNLT 119 6 121.6 118.9 120.5 120.2 119.6 116 S 313 3 112.6 114.1 116 2 119.5 119 7 114.9 112.8 111 .4
DBA 103.9 108.5 103.5 104.9 104.5 104.0 100.8 98 0 97.3 98.7 10N 9 102.9 113.9 99.1 96 5 94 .6
APNLW= 120.6 IPNLW= 126 8 LAPNLW= 112 2 LIPNLW= 113 ®  TPNLW: 126.3
IDENTIFICATION TEST DATE  LOCATION_ _ ACOUSTIC RANGE __ REFERINCE RPH  ARITH AVG FNK _ JALPHA PAMB PWL AREA
C4AE109G/F 1 2500A0 06-14-83  PEFALFS dD 150 F1 ARC 2500 194710 . SAE77 26.89 FULL SPHERE
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Appendix 9.1.29
16214ES/FSDR/RPMAVG 11/14/83 9.060 PAGE 1
AVERACFE SOUND PRESSURE ) FVELS
77.0 DEG. F., 70 PERCENT R H. DAY, SAE 150 0 FT ARC
IDENTIFICATION
AVERAGE - C4AEIOSG/P | 2600A0 ST i
INPUT - CAAEI09G/P | X03410 C4AEI09G/P 1 X03300
C4AC109G/P ] X0321Q e e . e e
ANGLES MEASURED FROM INLET, DEGREES
10. 20 30. 40 50 60. 70. 80. 90. 100. 110 120. 130. 140. 150. 160.
FREQ PWL
80 74.2 74.2 74.80 76.9 77.4 76.6 79.4 80.7 82.1 63.3 ©85.2 86.8 89.4 92.9 95.9 100.2 142. 9
§) _76.6 200 77.9 @81.4 7.7 794 603 81.2 8).9 54 g £3.5.87.0._09 7 92.6._94.5 _97.9 142.0
80 77.9 76.5 77.0 77.4 78.0 788 800 81 5 8 6 N6.0 87.8 S0 2 93.0 94.9 96.6 141.9
100 79.9 77.6 79.0 79.1 79.3 798 80.7 82.1 A3 | aa 9 "8 812 AN L 61 % 9%.2 94.7 14).9
123 79.4 70.6 79.4 79.9 79.7 80.6 61.1 82.86 83.G 05.1 NG 8 A8 A YO.9 ©°2 9 94.8 ©3.6 141 8
160 78.8 79.4 29.7 80.2 796 80.5 A0 9 62.) #3.4_ 819 06G.4 88 % _ 00" 2.8 934 93.0 141.3
200 79.4 80.0 80.9 60.9 81.0 Bl1.1 61.7 83.3 64.0 657 87.0 B8 A 90 9 024 926 91 6 141 2
2%0 79.0 79.9 80.9 81.2 8.1 81.3 81 7 a9 AL 8 AS O 8GO 88.3 00 ¢1.7 91.2 69.6 140.9
318 80.0 80.4 81.G 62.0 81.6 81.7 81.9 82.6 UI B B8%.2 6G.8 860 0.0 90 8 901 87 8 1402
400 60.5 8t.2 61.5_82.7 81.9 81.6 81.8 £7. 8 04.0_83 4_97.5 8.4 A3 4 3.4 9.2 86.7 140,11
500 81.6 81.4 81.5 823 823 82.0 825 0629 €4.3 A59 RG.A A8 ) A3 | 695 870 85 4 1397
630 63.3 82.6 82.1 633 829 833 822 035 832 663 97.4 67 G A9 68.G B6.8 84 2 1198
900 83.7 03.9 083.2 £3.7 83.4 82,7 62.2 82.8 B81.7 US 4 86 G 67.4 87.8 87 4 657 831 139 2
1000 o6.5 8G.1_03.4 856 654 843 822 A I _84.0 054 6.3 87.3_87.3 U6.6_ 84.7 2.3 139.6
1230 90.0 90.6 90.9 91.9 92,57 91.2 8A 9 06.7 #6.4 87.4 89.2 907 10 G 870 851 831 13 8
1600 100.8 101.2 101.3 102. % 103.6 102.3 99 7 96.6 93.6 94 1\ 94.7 97.10 a8 9 92.7 90.7 90.5 153. 4
2000 87.8 080.7 88.9 9.9 89. 1 87.7 e86.1 8%. 0 8% 4 86.9 88.2 $9.S 08 4 6G.4 83, 6 .9 142.0
2500 901.0 912 90.6 _91.9 90.0 69.0 87.1 63.9 87.1_89.6 898 91.3 09 | 8¢ g g gg_z*lq;*z
3130 94.8 96.3 97.1 87.9 96.6 952 93.1 89.9 89.4 92 1 912 91 2 93 7 8% 4
4000 91.4 93.3 93.8 94.53 ¥3.2 91.8 89 .3 @87.9 38.7 9.4 93 6 94..4 93.6 A9, 5 66.5 05.3 |47.0
$000 92.4 94.9 95.6 95 8 91.8 93.5 91.3 87.9 89.4 91 .1 €3.2 94 9 835 89.7 87 8 85.6 148.0
6300 0.5 91.0 91.3 93.6 91.7 90.9 88.5_ 55.) 63.9 68 5 90.8_91.6 ©2.8__87.) 84.4 82.9 145. 6
8000 @87.1 88.3 88.4 91.5 ABA9.0 87.1% A5.72 a2 ? 82.5 83.%5 08 .9 90 %5 9n 7 87.% 83.2 81.3 1439
10000 84.6 83.7 ©G.1 87.7 B6.6 84.6 62.7 /6.5 80.0 82.5 8B4.9 87.4 8G 5 81.7 807 78 7 141.6
3
i OASPL 107.9 104.8 105.1 106.0 106.1 104.9 102 7 100.5 100.0 101.6 1031 104 6 103.2 104.4 104.6 105.6 158.6
PNL 116.8 117.6 118.1 119.6 11878 117 7 11577 1126 113.0 115.1 $16 7 117.9 117 6 1153 119 4 1123
PNLT 120.0 121.4 121.9 122.7 124.1 123 0 119.8 117 2 115.6 117.4 118.7 120.2 120.0 117.2 115.5 115.0
DBA 104.6 105.8 105.8 106 6 106.9 105 6 103 2 100.5 99 6 101.3 102.7 104.1 101 2 100.6 98.8 97.2
APNLWs 122.0 IPNLW= 128 .6 LAPNI W= 109.6 LIPNLW: 110.0 TPNLW: 127 9
1DENTIFICATION TEST DATE _LOCATION ACOUSTIC RANGE _ REFERENCE_RPM __ ARITH AVG FNK | ALPHA PAMB PWL AREA
C4AE1096/P | 2800A0 06-14-83  PEFBIES 4D 150 F1 ARC 28un 25639’ SAE?7  28.89 FULL SPHERE
OP MICS/PERFORMANCE INI.ET-itwWl ‘GDB FREFFIELD CONR. /821092
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Appendix 9.1.30

o Y

16214ES/FSDR/RPHAVO 11/14/83 9.060 PAGE 1
AVERACE SOUND PRESSURE LEVFLS
77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 180 O FT. ARC
INENTIFICATION
AVERAGE - C4AE109G/P | 3100A0
INPUT - CAAEI109G/P XQ3420 C4AE109G/P | X03130
CAACI0UG/P | X073310. _  __ CAALIQ9G/P_)  NO329Q
ANGLES MEASURED FROM INLET, DEGREES
10 20 30. 40. ©0. 60, 70. 80. 90. 100. 110. 120 130. 140. 1%0. 160.

FREQ PWL
80 77.7 77.9 78.8 80.3 61.0 81.9 82.7 84.0 835 3 86.9 068.9 90.9 93 . B 97.4 10).4 106.3 148.2
63 80.1 80.1 80.2 81.8 01.9 82 3 83 4 84,4 85.G_ 87 4_89.2_ 9.1 %4.1 _97.3 99.6 104.0 1472.0
80 82.6 81.1 81.2 81.4 B1.6 82.7 83.7 850 66 0 87.9 89.8 97 2 916 97.6 99.8 102.1 146.6
100 83.7 82.0 82.4 8.0 83.1 83.8 84 .4 &3.3 86.7 88.5 30.3 92 5 oV 1} 8.6 100.2 100.0 146.6
128 2.7 ©82.5 ©83.2 ©3.4 83.2 84.3 B84.9 B8G.2 87.1 88.8 30.9 927 955 96.2 99.9 98.6 146.4
160 82.83 83.4 83.7 84.1 83.4 683 9 84 7 6.0 86.9 BB G NH0.8 97 8 93.2 97.9 96.6 98.1 146.0

200 82.3 03.7 84.8 64.4 84. 4 B4.4 65 3 86.9 67.8 83 6 91.0 93 1 95 L 97.8 97.8 97.0 145.9
250 82.0 83.2 84.6 84.6 81.2 84.9 U5.6 8G.4 067.5 890 91.0 Y2.8 94.9 9.9 96.6 94.8 143.1
315 82.3 82.9 84.3 83.8 854 85.0 B85 8 87.2 87.7 89| 90.9 92.6 94.8 96.4 95.2 93.3 144.8
400 82.2 ©63.8 64.6 _83.3 857 835 B85 G_87 2 08 0 89.6_ 91.2 93.0 94.3 95.4 94.4 92.) 144.9
300 83.3 84.8 835.9 66 7 86.3 66.2 86 2 66 9 B8.1 83.6 91.0 92.8 81 6 84.6 93.3 90.8 144.2
630 84.4 87.7 88.5 69.0 88.4 88.7 86.1 87/.4 09.8 903 91.3 926 983 4 93.5 92.1 89.7 144.6
800 04.9 87.0 ©5.8 86.9 B88.0 88.2 87.1 66.9 87.9 89.5 Q0.4 91.7 92.3 92.6 90.9 88.8 143.6

1000 67.8 89.1 89 3 69 3 69.7 89.1 88.9 88 2 87.9 89.3_90.3 91 6 91 .5 91.6 _89.6 67.2 143.9

1250 90.6 91.3 91.6 91 1 001 89.4 8A 3 87.6 88.5 69.2 90.4 92 0 91.2 91.3 88.7 086.4 144.3

1600 100.8 103.3 100.8 102.6 103.4 103.9 102.4 99.7 96.5 97.1 100.0 100.2 97.8 935.5 93.9 92.2 154.9

2000 93.8 95.0 94.2 93 8 9359 96.1 945 92.2 90.7 91.3 82 9 94.5 94.2 93.0 90.1 87.6 148.3

2500 90.9 90.6 90.4 92.4 91.7 91.5 90.G_ 68.9 88.7 89.9_ 91.0 92.0 t9.9 u9.4_ 86.9 635.4 1453.)

3150 97.1 96.8 97.3 98.0 96 6 93.8 94 0 42 | 92 5 94.0 984.4 95.7 94 1 91.0 88.9 088 0 149.6

4000 91.8 91.7 91.6 93.2 91.7 91.3 90 8 89.6 90.3 91.7 93.3 94 2 892 0 90.1 87.9 66.1 146.7

S000 92 6 93.2 892.1% 94.%9 92.7 92.0 9.8 89 8 91.3 93.6 953 97 3 8.7 91 0 8A. 8 87.6 148.4

6300 89.7 69.3 89.0 92 0_ 69.0 89.0 87.8 87.0 88.4 _91.0 _93.7 9.0 94 7 92.1 89.0 87.0 147.0

8000 86.3 87.2 86.6 89 1 AG D 83 .4 64 3 83 3 BA4.S 87 5 91 Q 92.7 G0 .6 ©N. 2 8G 2 64.7 144.3

10000 ©83.7 84.4 83.4 BH. 0O 83.4 82.7 81.686 /9.7 61.3 84.%5 B6.8 $9.7 B’ 8 87.6 B83I.9 B1.8 142.2

OASPL 104.8 106.1 105.0 106.5 106.3 106.3 105 .2 103.6 103.0 104.4 106.3_107.7 107 8 108.9 109 .6 111 1 161.0
PNL 118.1 119.0 118.5 119.6G 113 .2 119 4 118.2 116.6 116.0 117 6 1'9.1 120 5 119.4 118°4 117.0 1i16.0
PNLT 121.0 122.4 121.2 122 6 122.7 123.1 121.9 119.9 118.3 119 8 121 8 122.06 121.) 119.6 118.4 117.7
DBA 105.4 106.8 105.6 107.1 106.9 107.) 105.7 103.6 1073 103.7 1155 .6 100.. & 1L3.3 104.2 102.4 100.6
APNLW= 123.7 TPNLW= 129.8 TUAPNLW: 113 4 LIPNLW: V11.2  TPNLW: 1.°8. 6
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE _ RCFERENCE RPM _ ARITH AVG FNK LALPHA PAMB PWL AREA
4AE 109G/ 1 3100A0 06-14-83 PEFBLES 4D 150 FI ARC 3100. 32334 SAE?7 28. 89 FULL SPHERE

GP MICS/PERFORMANCE

INLET -HWL /601

FREEFIELD CORR./®21092

40

ISvd WaDNe

ALYNO ¥oog

Si
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Appendix 9.1.31

11

OF MICS/HWL PERFORMANCE INLET, TRTD EXH/6DB FRFLD CORR/G3462

1621 4ES/FSDR/RPMAVO 11/14/83 $.065 PAGE |
AVERAGE SOUND PRESSURE LEVELS
77.0 DEG. F., 70 PERCENT R H. DAY, SAE 150 O FT. ARG
1DENTIFICATION
AVERAGE - CSAE1108/P 1 1820A0 T T
INPUT - CSAEII0G/P t  X032490 CSAENIOG/P | XO05490
ANGLES MEASURED FROM INLET, DEGREFS
10. 20. 30. 40. 30. &0, 70. e0. 90. 100. 110. 120. 130. 140. 150, 180,
FREQ PUL
80 68.8 60.5 68.2 9.9 66.3 68.7 69.6 69.4 69.4 70 7 71.7 729 73.5 76.2 78.3 80.4 126.8
0.9 70.9_76.4 §9. 29, : 0.6 _69.9 71.9_221 722 6 81L.6 76.5 78.1 84.2 129.4
80 70.5 69.90 69.8 69.4 69.8 70.9 70.5 71.4 7001 72 4 72.3 742 5.1 76.3 774 77.6 126.9
100 71.4 70.9 70.5 712 71.8 720 72.9 7230 71.2 74.7 74.0 733 76.4 77.% 78.2 77.3 128.2
123 79.7 73.0 729 74.0 73.5 73.7 748 744 72.7 73 0 72.6 759 769 773 780.3 80.3 129.0
. ? . . 28.) _74.4 73.2 74.0 73. 2.7._74.72 76.8_72.4_72.2 17.7 129.0
200 ?77.1 76.7 77.0 77.1 76.5 76.1 763 737 74 2 735 748 /S 4 78 ) 78.1 77.6 78.4 130.3
250 76.1 76.) 76.4 76.9 76.3 75.2 74.6 74.3 745 71 % 730 74.6 76.3 77.0 7.0 76.3 129.3
318 73.3 74.9 736 76.4 73.8 759 740 73.7 721 N7 736 746 757 76.1 762 7%5.3 128.8
400 78.0 73.0 75.5 76.5 76.3_75.9 4.8 74nlm_zsbg__zihL“.Zi;!_nlﬂ.2__1§_5~‘1§;3__]§.§_“1§+!_129kif
800 74.6 74.6 74.9 738 76.6 /5.9 74.1 732 750 75.4 735 770 7685 76.4 742 72.3 129 8
630 76.2 73.6 75.7 76.6 73.8 73.3 730 71.9 72.% 74.2 749 76.2 5.3 74.2 72.5 70.4 128.8
800 81.2 79.9 78.5 79.2 78.5 76.0 74.3 7222 71 @ 72.9 74.) 747 5.3 73.3 720 70.7 129.8
_IQQLMM_&A_ALL!L!_.!LLJQJ_H.ULLJL 9 803 79.6 60.0 80.1_76.8 138.4
1250 83.3 82.4 81.4 809 80.4 78 6 7385 72 2 700 200 720 729 731 709 703 68.7 1310
1600 95.3 86.4 695 93.1 89.2 82.1 61.3 77.7 75 4 76.2 735.0 80 2 81.6 80.7 76.6 76.7 139.9
2000 91.9 90.0 90.9 92.2 €8.2 84.6 80.7 76.9 741 77.2 74.9 79.2 80.1 77.6 75.4 74.3 139.4
096, . S.4 93 9 94.0 90 9.9 804 77.) 79.4 769 794 _80.0 80.4_77.1 77.6 142.8
3130 85.0 86.1 892 90 | 888 838 81.4 76 4 J4 1 74.0 76.5 776G 78.7 76.% 739.8 72 % 138 4
4000 86.6 87.7 85.3 838 65 ) 81.7 78.7 74.3 72 3 7.9 78.3 764 77.0 74.3 21.7 70 4 13%.9
S000 86.1 838 66.0 BG. 7 84.7 83.7 788 740 72.8 74.2 761 60} 80.) 6.5 733 70.9 136.%
6300 89 8 08.1 88.5 8G.7 84.0 80.8 782 74 0 70.4 73.3 783.3 781 _77.6 735 _?1.6__71.2 1372.2 N
8000 84.2 859 842 BS 0 64.2 B80.8 8.4 744 703 72.1 73,7 761 76,1 756 71.7 70.8 135 9
10000 81.7 62.8 61.4 81.6 80.0 78.0 77.0 74.85 70} 70.9 71.9 760 740 73.7 67.9 66.4 134.0
OASPL 100.1_97.9 99.7 100.3_ 983 95.2_ 92 0 88.8 87.0 .4 9008 _91.6 90,7 83.8 90.3 149.2 N
PNL 112.3 110.8 1141 113.8°112.0 103.6 106.3 102 2 996 99.8 101.1 103 6 103.9 1032 2 100. 9 100.7
PNLT 115.7 119.3 116.7 117.4 115.7 112 5 108 4 104.4 10} 3 101.1 102.7 10S & 105.7 105.8 103.9 103, )
DBA 100.7 98.3 100.5 101.0 99.3 95.7 92.0 87.9 5.6 86 6 87.2 9.0 90.2 89.0 06.7 88.7
APNLW» 108 .2 PNLW= 123.93 LAPNLWS  97.1 LIPNLW: 1046 TPNLWs 121.8
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE _ REFERENCF RPM _ ARITH AVG FNK | ALPHA PAMB A
"CSAEV10G/P | 1820A0 06-14-83 PEEBLES 4D 150, FT ARC 1820 9667, SAE77 28.87 FULL SPHERE

Sl 39vd TYNIDIHO

ALTYND ¥0Od 40



LL1

Appendix 9.1.32

16214ES/FSOR/RPMAVG 11/14/83 9.063 PAGE

AVERAGE SOUND PRESSURE LEVELS

77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 150.0 FT ARC

- IDENTIFICATION

AVERAGE - CSAEII10G/P |  2010A0

INPUT - CSAELIOGQ/P ) XQ3500 C3AEVIOQ/P X03500

ANGLES MEASURED FROM INLFY, DFEGREFS

NI9yo

ALIYND ¥ooqg 4
SI 35Vd Tyniomg

10 20 3. 40 S0 60.  70. 80. 90. 100. 110. 120. 136. 140 180. 160.

FREQ PWL
60 67.6 67.4 66.9 68.8 67.4 68.6 69.4 70.4 705 71.7 72.6 754 7860 79.5 82.2 84.4 129.3
63 71.7 71.2 69.6 76.3 69.8 '71.0_ 70.5 70.%_ 71.1 72 9 _74.4 _752_82.3 79.7 61.3 85.3 130.8
80 70.8 69 2 67.8 GB.O0O 6€9.6 69 4 69.2 70.4 71.9 7298 74.1 762 779 79.7 81.2 81.2 129.0
100 69.9 66.3 68.6 69.4 69.7 69.3 70.3 71.2 72.0 73.7 74.6 165 787 80.4 81.7 79.8 129.3
125 70.8 70.0 71.0 71.3 70.6 70.3 72.3 727 73.2 743 75.2 771 786.2 80.0 61.0 8).2 129.7
160 71.3 70.8 71.5 72.0 703 706 70.3 720 72.1_ 73.6 7350 76 8_78.7 79.6_79.5 78.7 129.)

200 72.8 72.1 729 728 722 71.8 72.2 727 734 748 75.2 765 786 78.9 78.7 76.3 129 2
230 ?71.7 72.0 73.0 73.1 72.6 7.8 72.2 71.7 72.9 73.7 750 76.) 77.7 78.0 77?.6 73.6 128.6
313 74.9 74.2 74.7 75.3 74.4 73.0 73.0 72% 733 74.2 755 76.3 77.3 7.8 77.1 74.9 129.0
400 73.1 ?74.9 73.3 75.9_ 75.}_73.3 _73.9 73.9 74.3 7598 770 78.3 78.9 78.3 77.5 74.8 130.2
800 738 754 736 76.9 759 74.0 74.3 72.9 3.1 766G 77.7 77.7 78.5 77.9 76.0 73.7 130.3
630 77.4 77.0 76.7 77.9% 76.8 73.2 74.5 739 74.8 76.6 77.8 7.4 77.7 77.1 73.2 72.5 130.4
600 81.2 60.4 79.0 800 78.9 76.6 74.9 74t 739 7851 76.4 76 ) 7G.8 75.4 74.2 71.8 130 8

1000 87 6 89.4 86.6 89.6 91.3 688.7 84.7 62.9_78 2 79.4_77.9 78.7_29.7 793 _76.9_75.9 139.6

12580 87.0 87.5 86.6 67.2 68.3 86.2 82.3 800 764 77.) /6 4 77.1 779 770 765 73.8 137 3

1600 85.8 66.8 84.3 65 ) 84.) 62.3 78.8 756 750 759 788 765 786 750 73.6 72.2 134.8

2000 94.7 97.6 93.1 94.2 91.) 66.2 84.5 79.8 77.9 /7.4 77.1 603 83.2 79.6 77.1 76.6 142.8

2500 9.4 68.) 89.2 90.2 890 8GO0 80 B 770 74.8 74.7 76.0_78.5 79.5 7?7 8_75.2 73.1 138.7

3150 90.8 93.6 96.8 94.7 935.7 92.G 85.7 81.4 7860 7/7.4 78.4 791 61.6 78.7 77.1 77.0 144 6

4000 88.6 688.9 67.5 88.5 87.) 65.2 81.9 769 739 77.9 77.3 79.7 80.7 77.) 74 6 72.% 138.3

3000 68.4 90.2 63.0 91.6 89.2 659 8l.4 76.0 75.3 76.4 780 79.9 607 76.2 74.1 72.4 139.9

6300 68 2 88.8 68.2 89.5 88 4 BG. 9 82 2 76.7 744 754 775 794 8V 4 788 /1.6 _73.9 1396

8000 86.3 872 86.2 87.6 05 2 83 0 80.7 751 727 746 750 J7.8 766 76.9 732 72.7 137.8

10000 63.1 86.0 84.7 85.4 63.9 8).) 79.2 74.8 71.7 73.7 73.7 77.2 76.1 74.6 69.8 G8 2 137.0
2
il oASPL 99.9 101.6 100.8 101.1 100.4 97.8 93.4 90.2 88.4_89.4_ 90.1_ 91,5 93.9 92,1 _91.7 91.9 150.9
PNL 113.2 TI8. 8 1187 1181 115.0 112.9 107.4 103.7 101.6 102.2 102.8 104.3 106.0 103.9 102.2 161.5
PNLT 115.6 118.3 118.5 117.2 117 .5 114.8 109.4 1u5. 7 102 6 103.3 103 2 105.23 107.3 104.9 103.2 102 9
DBA 100.3 102.4 101.6 101.7 101.1 98.4 93.7 90 0 87.6 88 3 08.7 90.3 ui1.8 83.4 87.2 86.0
APNLWe 109.4 TPNLW= 124.9 CAPNLW= 981 LIPNLW= 105 6 TPNLW= 123 4
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE _ REFERENCE RFFM __ ARITH AVG FNK  [ALPHA PAMB PWL _AREA
TCBAETIOG/P 1  2GI0A0 06-14-83  PEFBLES 4D 130. FT ARC #030° 12207 SAE77 28.87 FULL SPHERE

OP MICS/HWL PERFORMANCE INLET,TRTD EXH/6DB FRFLD CORR 8G3462
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OGP MICS/HWL PERFORMANCE INLET, TRTD EXNH/GDB FRFLD CORR./863462

Appendix 9.1.35
16214ES/FSOR/RPHAVG 11714763 9.065 PAGE 1
AVERAGE SOUND PRI SSIIRE LEVFLS
77.0 DEG. F., 70 PERCENT R.H. DAY, SAE  150.0 FT. ARG
IDENTIFICATION
AVERAGE - CSAEI10G/P | 2500A0 T
INPUT - CBAEIIOG/P 1|  x03330 CSAENI10G/P 1| X05330
ANGLES MEASURED FROM INLET, DEGREES
0. 20.  30. 40.  B0. 60. 70 60. 90. 100 110, 120 130, V40 iS6_ 1e0
FREQ PWL
30 71.1 70.7 70.9 73.3 73.3 74.0 75.0 76.2 77.1 789 81.0 62.6 852 &7.5 90.8 93.8 137. 4
€3 73.1 72.3 71.8_75.8 74.2_74.8 75.7 16.4_77. L~_g 2_00.7_81.9 6.5 pvuzﬁgg_g 92 Q_jar o
80 74.3 73.1 73.4774.0 748 74.9 76.0 27.4 76.1 794 81.2 830 657 87 % :
100 74.2 73.3 74.7 75.8 3.2 73.8 6.4 775 786 79.9 8).7 £3.% 86 ) a8 2 -9.9 ao o 136.0
128 78.4 75.8 76.4 764 76.3 76.6 77.6 76.3 789 806 82.2 042 86.2 57 6 69 6 88.1 136.9
160 _78.7 76.1 76.5 76.9 76.5 76.9 77.) 78 ) 79.)_0604 02.0_ 03.7 46 0 87 $ 88.3 872.1 136.3
200 77.6 77.9 77.4 77.6 77.2 77.6 77.6 792 802 61.9 8285 84 | 862 67 5> 87 6 65.7 136. 6
250 76.0 77.0 77.9 78.2 77.9 77.5 77.9 78.3 797 607 82.0 83 3 AS. 4 06 13 46 3 84.2 1335.0
218 76.3 77.9 79.2 796 78.6 77.7 78.1 78.5 79.) 80.4 82.) 83 2 850 85 3 a3 3 82.9 135.8
400 79.0 79.6 79.9% 803 792 78.6 76 7_ 78 9_80.) @14 83 0 83.7 85.2 85.2 04.4 81.8 133.9
800 79.4 79.2773.480.3 600 79.2 78.9 79.0 80.1 81.8 823 A3 8 845 61 5 63.4 60.6 135.6
630 1.5 80.6 80.1 81.7 81.2 60.2 799 79.2 80.6 825 83 3 0832 64 5 83 4 82 4 79.7 136.0
800 83.1 82.4 o|‘a 82.2 62.0 0.7 798 78.0 79.4 80 9 81.5 82.4 83.5 82.2 81 5 78.8 135.3
1000 854 04.7 84.4 84.5 84.3 83.5 81.2 79.4 7 80 1__;].;, _81./ 82 2 81.% 80.2 77.6 136.2
1250 99.85 94.6 |oo 1 99.8 97.6 97.8 94.2 898 us u 87.3 88 2 A6 0 87.7 83.4 85.9 63.5 146 8
1600 92.8 90.5 92.7 93.1 92.2 91.7 86.7 84.3 3.3 63 n 3.1 62.8 A3.8 82.8 61.7 79.5 142 .8
2000 oM. 6 90.1% 87.8 88.0 87.4 83.9 .?,7 79.7 79.0 79.9 80.G6 8'.6 82.1 80.1 786.4 76.1 138.8
23500 99.3 102.8 94.1 94.35 94.9 935.2 92.1_086.3 _64.4 82.] 831.3 _04.9 87.2 83.0 81.6 80.0 1472.1%
3150 92.9 957 92.86 93.2 92.6 90 9 87 7 7826808 60.7 820 814 053 612 79 4 770 14354
4000 94.1 99.4 97.2 96.7 98.0 95.0 93 6 658 84.1 837 646 6C G 65 ) 82 7 81.3 79.7 147.8
3000 93.0 94.1 93.2 93.9 94 2 93.4 90.7 64.8 63.7 85 | 86.0 8A.2 059 82.2 80 & 79.3 145.2
€300 90.8 92.5 92.3 92.6 9).5 90 3 88.4 62.2 80.6 81.9 845 86 | 86 2 81.8 795 78.1 143.6
8000 69.6 o 80.7 "9T0 905 881 A6 4 606 760 7986 622 A3 0 85 8 81| 79 4 78.2 142.6
10000 66.5 09.7 830 86.9 65.5 86 5 64.0 78 7 76.2 /7.7 79.1 81.6 81.7 79.4 74.9 73.2 141.3
8] _OASPL 104.8 106.5 104.7 104.7 104.2 103.2 100.7 95 8 93.2 936 96.8 97.9 99.3_98.9 99.7 99.3 155.8
T PNL 1183 120.7 117 0 117 8 118.2 116.3 114 6 1090 1076 T0a 5 108 4°111.0 112.1 109.2 108.3 106 7
PNLT 121.8 124.0 121.6 121.5 121.2 119.7 117.7 111.5 110 4 110.1 111.4 112.2 113.6 110.3 109 .9 106.3
DBA 103.6 107.4 105.3 1052 104.8 103.8 101.2 95.7 94 6 943 93.5 96 4 97.2 94 & 97.6 91.8
APNLW* 1181 TPNLW= 127.8 LAPNLW= 106 0 LIPNLW- T14.8 "TPNLW= 126.4
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE  REFERENCE RPM__ ARITH AVG FNK  |ALPHA PAMB PWL AREA
AE /P 1 2%00A0 066-14-83  PEERLES 4D 150. FT ARC 2500 19213 SAE77  26.87 FULL SPHERE
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Appendix 9.1.36

16214ES/FSOR/RPMAVQ

AVERAGE SOUND PRESSURE LEVELS

11/714/83 9.063

\
PAGE

77.0 DEG. F., 70 PERCENT R.H. DAY, SAE

IDENTIFICATION

150

0 FT. ARC

AVERAGE - C3AE110G/P | 2800A0

INPUT - CSAEVIOG/P | X03540 CSAEV110G/P | X05540
ANGLES MEASURED FROM INLET, DEGREES
10, 20, 30, 40. S0. 60. 70. 80. 90, 100. 110, 120. 130. 140. 150. 160.

FREQ PUL
80 74.8 74.4 75.0 77.4 77.8 78.0 78.9 80.1 81.7 83.2 835.0 66.8 89.4 92 4 96.4 99.7 142.8
63 76.4 76.0 76.0 79.0 768 3 78.4_79.6_80.7 O). 9 83 4 84.9 08G9 903 92.4 95.) 97.6 141.9
30 781 76.7 77.1 77.7 780.5 79.1 79.9 81.3 82.5 83.6 0856 67.9 £89.9 92.6 954 96.4 141.8

100 79.1 76.0 79.2 79.% 79.9 79.8 81.0 82.1 82.7 84.3 86.2 68.4 0.8 92.6 93.3 94.4 141.8
126 708 79.0 79.7 605 80.4 80.3 81.3 82.4 83.7 84.8 86 7 BA.9 90.8 5310 95.0 93.3 141.8
160 78 6 79.6 _80.0 60.7 80.5 80.7 81.2 82.4 63.4 84.y A6 4 _8B.) 0907 92.4 93.6 92.3 141.2
260 79 6 80.2 81 4 01.4 61.6 61.3 81.8 83 4 64 ) 656 86 9 89.0 90.9 92.3 92.7 91.8 141.2
200 70.6 80.3 81.4 61.5 81.3 81.5 82.0 82.6 03.9 84.9 8G.8 686.4 90.4 91.4 9).9 89.5 140.6
318 80.1 60.4 81.6 62.2 2.1 81.4 82.4 82.7 51.8 850 86.5 8A 0 69.9 0.5 905 87.8 140.}
400 0.5 81.2 81.S 82.7 82.7 81.8 81.9 83 0 84.3 835 87.1 88.5 69.7 089.9 895 86.5 140.)
800 82 0 81 3 81.7 82 8 62.7 82.2 82.5 61.0 645 (50 86 8 688 2 89 4 89.1 85.7 65.4 139.9
630 83.2 82.7 82.0 83.3 62.9 63.2 62.6 83.4 63.4 866 87.8 85.0 686.9 883 57.3 €4.2 140.0
600 83.8 83.6 828 83.8 81.2 82.6 82.1 82.7 83.6 651 86.| B87.2 87.8 ©7.2 #6.2 831 139.0

1000 83.9 85.7 83.3 65.3 855 84.4 82.9 82.5 83.7 84.9 656 86 6 068 086.4 652 5).8 139.2

1250 896 91 1 ©1.3 1.9 93.0 92.1 89.4 6859 A5 2 8354 86 2 86 9 A7 0 86.2 A5 4 823 143.\

1600 99.2 101.9 101.4 100.9 104.4 103.1 99.7 95.2 92 3 92.1 $2.3 91.2 92.6 9.9 85.9 68.0 152.9

2000 87.9 88.5 88.4 66.8 68 9 87 0 83,3 82 8 682 8 Ba.) 845 856 65.4 84.5 62.6 80.2 140.3

2500 91.1 91.2 91.8 91.6 _90.2 88.6 86.7 83.G_83. 0 83 8 84 .7 66.9 866 84.2 82.9 80.0 142.)

3150 97 4 96.4 99.1 97 4 ©7. 2 95 8 93.8 89 5 86.7 A3.9 87 0 68 4 67.3 855 83.7 82.0 148.0

4000 92.6 94.6 95 6 9353 94.1 92.9 90.6 8G 1 63.4 837 87.3 89.0 92.1 83.6 83.1 81.7 146.0

8000 97.3 95.2 959 060 93.1 94.6 921 87 9 67.1 87.9 R9.7 90.2 N0.G 855 84.2 82.1 147.}

6300 92.3 93.2 92.9 94.2 92 6 92 .1 _90.1 85 3 B83.7 852 B8.2 69 8 88.4 64.8 82.3 60.3 143.4

8000 808 91.0 91.1 82 1 907 6304 67.7 628 81.0 h2.4 A5 6 87 3 6064 848 ©61.3 80.0 143.9

10000 88.0 69.1 68.9 88.8 83 ) 67 3 857 80.1 78.8 80.1 823 84.5 84.6 8).6 77.6 78.5 142.2

OASPL 104.1 105.5 105.9 105.5 106.6 105.7 103.0 99.6 _98.7 99.5 100,68 102.0 103.3 103.5 104.8 103 .1 1586.}
PNL 117 9 T18.2 119 4 116.8 118 6 118.5 116 1 112.6 111.3 111.8 113.3 114.3 115.9 112.9 11270 110.8
PNLT 121.4 122.2 123.3 122.4 125.1 124.1 121.1 116.2 114.0 114.2 115.6 115.9 118.0 114.4 113.6 112.8
DBA 104.7 106.) 106.6 106.2 107.6 106.4 103.5 09.4 97.8 98.2 99.4 100.1 100.9 98.5 97.5 95.4

APNLW= 116.4 TPNLW= 129.3 CAPNLW= 108 5 LIPNLWE 1101 TANLW= 127.9
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE _ REFERCNCE RPM__ ARITH AVG_FNK _ IALPHA _ PAMB PWL AREA
7 800AG ~ 06-14-83  PEEBLIS 4D 150 FT ARC 2500, 25246" SAE77  28.87  FULL SPHERE

OGP MICS/HWL PERFORMANCE INLET,TRTD EXH/6DB FRFLD CORR/#G3462

ALITYN0 H00d 40
S! 3Dvd TYNIDINO
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Appendix 9.1.37

1621 4ES/FSOR/RPMAVE 1t/714/83 9.06% PAGE
AVERAGE SOUND PRESSURE LEVELS

77.0 DEG. F., 70 PERCENT R.H. DAY, SAE 180.0 FT. ARC
IDENTIFICATION

AVERAGE - CSAE1106/P 3100A0
INPUT - CBAENI10G/P ) X0a350 C3AEL10G/P 1 X05880

! ANGLES MEASURED FROM INLET, DEGREFS

' 10. 20. 30. 40. 80. 60. 70. 00. $0. 100. 110. 120. 130. 140, 1850. t160.
! FREQ PWL
60 77.8 77.7 78.8 80.4 81.0 a. 82.4 o3 84.9 86.6 686.5 90.7 93.%1 96.7 101.9 106.4 148.2

9 s
$3_90.1 79.1 79.) @1.2 1.9 823 63.0 843 634 6c s 88.5_90.7 94.1 96,8 100.3 103.3 146.7
90 82.5 81.2781.4 61.8 81.6 82.1 836 04 9 8: 0 A7 3 89 3 91 86 94.8 97.8 100.8 102.1 146 7

® 3

0 o

100 83.5 02.1 62.9 82.35 83.4 036 84.5 853 86.C 88 ) 90.1 923 95.1 98.2 100.8 99.6 146.6 ;
. 120 83.0 02.8 82.6 84.2 63.8 84.0 8350 860 87 2 en e 90.8 92.9 93.2 96.0 100.4 98.4 146.8 i
160 .8 .6 .6_84.6_83 3 -l 04.8 060 87.1 88.8 905 92 g . 9. ?
200 82.3 84.1 851 850 3.1 84.8 8353 87 0 87 9.6 61 0 929 855 97.4 96.3 97.0 145 9
250 62.4 03.9 65.0 85.3 853 855 830 06.6 87.8 a9 1 90.9 92.9 91.9 96.7 97.0 94.9 145.2
218 82.7 83.4 84.3 86.0 86.2 636 06.1 87 2 882 69 4 91.0 925 94.4 95.9 95.7 93.1 144.8 i
. .3 -8_05.9 06.) 839 086.2 87.5 es. 2 a9 8 9.4 928 94.6 : 4.9 91.6 144.2 ' o)
2 4 86.9 '8i.8 0G.2 86.8 67.3 6A 6 80 1 90 6 957 9.9 04.3 93.5 0.5 144.3 g ]
630 84.7 67.2 88.3 89.1 08.2 68.4 089 ¢7 9 89 1 90.4 91.0 92,6 03.5 92.4 92.8 9.8 l44.8 =
800 83.8 83.4 6356 86.6 87.9 87.5 665 872 88.0 89 90.4 91.9 D2.4 92.4 91.2 7.9 143.8 -
1000 _87.3 87.6 900 8a.) 68.2 3.6 87 . 8.5 09.% 90.4_91 6 ). 0. . o=
1250 90.8 91.2 91.0 90.4 9i.2 90.6 688 877 8o} €9.1 89.7 913 91.4 00.5 69.0 06.3 144 2 o
1600 101.0 105.2 100.2 103.2 109.7 107.2 104.8 90.7 96.8 97 3 93.1 941 95.0 92.7 93.2 92.1 156.9 - -
2000 93.8 95.7 93.6 5.5 99.0 97.7 95.6 91.1 90 0 90.2 89.6 91.1 90.7 89.9 88.3 683.8 148.3
2500 91.9 92.2 90.9 91.9 923 91.3 90.4 87 87.5 07.7 60.9 90.1 89.4 08.1 06.8 83.7 144.8 O
3150 98.27100.0 99.0 98.2 98 5 9.8 948 913 845 90.9 981.0 91.7 80.7 89.0 67.6 65.2 149 5 c >
§000 93.2 93.8 92.9 92.9 93.6 92.3 91.4 88.8 88 4 86 6 69.6 91.0 09.2 87.6 657 83.7 145.9 oo}
5000 94.0 94.6 94.0 95.2 94.3 937 920 901 90 0 90.8 91.9 93.9 91.0 87.9 66.8 4.6 147.8 » m
$300 _92.4 91.7 91.9 93.3 92.1 91.5 901 879 879 89.9 92.2 92.0_92.7 09.4__86.0_ 04.3 146.§ C
8000 89.4 906 90.2 90.9 90.3 885 87 4 8i 6 646 66.3 89.9 910 69.3 87.5 838 821 144 7 -
10000 87.3 88.4 68.0 65.0 66.3 66.6 854 a1.5 o2 2 63.8 839 #7.9 87.5 6385 81.4 79.0 1430 -~ 2
4 _OASPL 103.3 107.9 103.5 106.8 111.0 108 9 106.7 103.1 102 7 103.7 104.3 105 9 107.0 108.3 110.0 110.9 16).8
NL 119.1 120. TN 9123 42T 6 1197 116 2 116.4 1163 116 S 116711176 116.9 116.8 118.0
PNLT 122.0 124.6 122.3 122.2 126.2 125.9 123.8 119.3 118 0 118.8 117.6 119.0 118.9 117.3 118.0 117.0
DBA 106.1 108.7 106.0 107.4 111.8 109.6 107.3 102 9 101.9 102 7 102.3 103.8 103.7 102.8 102.0 998
APRLV- 1211 TPNLW= 13172 TAPNLW: T13 2 LiIPNLW= 117.3 TPNLW= 129.6
IDENTIFICATION TEST DATE LOCATION ACOUSTIC RANGE __REFFRENCE RPM__ ARITH AVG FNK | ALPHA PAMS PWL AREA
7 00A 06-14-83 EEBLES 4D 150. FT ARC 3100’ 32385, SAE7?7  28.67 FULL SPHERE

GP MICS/HWL PERFORMANCE INLET, TRYD EXH/608 FRFLD CORR/#63462
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10 DEG G/P
E CUBED PEEBLES VEST.
CONFIG o) FULLY TRERIED
SITE 4O , DATE: B-JUN-83
TAPE: E3)S . 30 1PS

Appendix 9.2.1.a

AVERAGED SPECTRUM
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20 DEG G/P

E CUBED PEEBLES TEST.
CONFIG @1 FULLY TRERTED
SITE 40 . DATE: B8-JUN-B3

TAPE: E315 , 30 IPS

Appendix 9.2.1.b

AVERAGED SPECTRUM
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Appendix 9.2.1.c

AVERAGED SPECTRUM
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Appendix 9.2.1.d

AVERAGED SPECTRUM

40 DEG G/P
£ CUBED PEEBLES TEST.
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Appendix 9.2.1.e

AVERAGED SPECTRUM

Point o ot 9
5o
20 DEG G/P it ot il e
£ CUBED PEEBLES YEST. Bato rHess c-k»:g&gl
CONFIG 1 FULLY TREATED e dte e 27860
SITE 4D , DATE: B-JUN-B83 mrm&,y.zwcnio'
TAPE: E315 . 30 IPS - :"ﬁg'ﬁ}m Jn 0y
FAN = 1831 RPN, CORE « 10910 RPN SINSR B3 1oved 1 =8 ooos
4 GAIN () =20
SENSOR U I AnS=D.93
N0 LM MEF ooy
SENZOR DISY (PN .150.0
o uion over eI
bad
Q
o
1
- !
@
(=]
[=]
~J
3
(]
o
w
0
o
Col .
-
@8
wn
ul
Q
(=)
-
£/
[=)
[w)
w
[=) T T T T T T T T
.00 10.00 20.00 .00 40.00 40.00 70. 00 au. 00 a0, oo
o FREVDUENCY, HZ
ORTAF ILE wmeE; OPS0237C DAY PLOD ORTE - -83 mOT TINE 16:20:29

00.00

ALY M0OOd 40



681

Appendix 9.2.1.f
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AVERAGED SPECTRUM
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Appendix 9.2.1.g

AVERRGED SPECTRUM
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Appendix 9.2.1.h

AVERAGED SPECTRUM
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Appendix 9.2.1.1

AVERRGED SPECTRUM
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Appendix 9.2.1.j

AVERAGED SPECTRUM
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Appendix 9.2.1.k

AVERAGED SPECTRUM
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Appendix 9.2.1.1

AVERAGED SPECTRUM
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Appendix 9.2.1.m

AVERAGED SPECTRUM
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Appendix 9.2.3.b

AVERAGED SPECTRUM
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RVERAGED SPECTRUM
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Appendix 9.2.3.e

AVERAGED SPECTRUM
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AVERAGED SPECTRUM
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Appendix 9.2.3.h
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Appendix 9.2.3.]
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Appendix 9.2.3.1

AVERAGED SPECTRUM

120 DEG G/P

€ CUBED PEEBLES TESI.
CONFIG wi FULLY TRERTED
SITE 40 ., DATU: B-JUN-83

1APE: E315 ., 30 IPS
FAN = 2190 RPN, CORE = 11480 APM

RUN M0.
POINT NO. 239
=116

mp wil
HHHO l‘lKSS [l Mm-(‘lnzﬂ

[k
HIP N\H 1KHZ) =2, 600

ﬁlll TALVENIRKZL = 10,000
Mll“ill 1€ l.)ltl-ﬂ,o

ARGE S
HHNIIMHHN lnll -I!
WINUOW L) ~HANN
SEN 'I\H l‘nllVﬂll -I'l 00!(
S{N.NR LAER 10B) -
SENGOR CH1 D mus-a ‘J?

SUNGOR LRL WL
SINSBR DlSl H'II-ISO [

e e

f

k]

co

00°0S

“o%

o

10, U0

7. 00 B0 00

90. 00

110.00

T
i,y

3

30, 00

T
m 1. U 0. 0U

-
oot

DRI LLE NAME GP10239F DAT

T
SU. Ut

FRLUUENCY, HZ

»10

FLOT OAYE

12-J0.-83

PLOT TIME

11436403

d
Sl 35vd 1wy 40

19140



82¢

Appendix 9.2.3.m

AVLRAGED SPECTRUM
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Appendix 9.2.3.0
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Appendix 9.2.4.a
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Appendix 9.2.4.b
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Appendix 9.2.6.n
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Appendix 9.2.6.0

AVERAGED SPECTRUM
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AVERAGED SPECTRUM
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Appendix 9.2.7.p
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Appendix 9.2.7.d

AVERAGED SPECTRUM
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9.2.7.e

AVERAGED SPECTRUM
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Appendix 9.2.7.g
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Appendix 9.2.7.h
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Appendix 9.2.7.j
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Appendix 9.2.7.k
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Appendix 9.2.7.1
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Appendix 9.,2.7.m
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Appendix 9.2.7.p
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Appendix 9.3.4
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Appendix 9.3.9
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Appendix 9.3.11
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ENHANCED SPECTRUM
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Appendix 9.4.9

AVERAGED SPL.CTRUM
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Appendix 9.4.10

AVERAGED SPECTRUM
RUN NO. =3
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Appendix 9.4.11

AVERRGED SPECTRUM

KULITE PX12LE

€ CUBED PEEBLES TEST.
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